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1. IlepeyeHb MIaHMPYeMBIX pPe3yJbTATOB O00y4YeHHs MO JUCIHUILINHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH Pe3yJIbTaTAMH 0CBOECHHS MPOrpaMMbl

1.1. JucnummHa  «AHamWM3  JaHHBIX»  OOECIEYMBAET  OBJIQJICHUE  CICAYIOITUMU
KOMIIETEHIIUSIMU:
Tabmuna 1.1
Kon HaunmeHnoBanmue Kon HanmeHoBanme  KOMIIOHEHTA
KOMIIETEHI] | KOMIIETCHIIUU KomnoHneHTa | KOMIIETEHLIMHU
5071 KOMITETECHIIUH
YK OC-9 Cnocoben ucnoii3oBath | YK OC-9.3 CnoocobeHn MPUBOJUTH
OCHOBBI SKOHOMUYCCKHUX 3HAHUI SKOHOMHYECKOC OOOCHOBAHHE
JUISL TPUHATHS SKOHOMHUYECKHU NPUHUMAEMBIX  pEUIeHUH B
O00OCHOBAHHBIX  pEIICHUH B Pa3IMYHbIX cdepax
Pa3IUYHBIX chepax IEeITEIbHOCTH
JeITEIbHOCTU

B peE3YIbTAaTC OCBOCHU NTUCHUIIIIMHBI Y CTYACHTOB HOJIZKHBI OBITh C(i)OpMI/IpOBaHLIZ

Tabmuma 1.2
OTO/TD Kon PesynbraTel 00yueHus
(HpI/I HaJIn4YuHn KOMIIOHCHTA
npodcrangapra)/ KOMIIETCHITUH
npodeccHoOHaATBHBIC ISHCTBUS
O6ocHoBanue  pewenuii | YK OC-9.3 HA YPOBHE 3HAHMIA:
D/6 —  TEOPETHUYECKUE M MPHUKIATHBIE BOMIPOCHI
aHaju3a JIaHHBIX C IIEJIbI0 aHaIn3a, 0OOCHOBAHUS U
dopmupoBaHue BbIOOpA pEILICHNUI;
BO3MOXHBIX PEIICHUN Ha - OCHOBHBIC IIOHATHA MW OCHOBHBIE METOMBbI,
OCHOBC paspaboTaHHbIX MHOTOMEPHOM MareMaTu4eCKOM CTaTUCTHKH;
ATA HHX LHEICBBIX —  coBpemenHsle UKT u UC, ux Bo3MoxkHOCTH;

nokazarenet D/01/6

Ananu3, 00OCHOBaHWE U
BbIOOD pemenus D/02.6

—  cpeacTBa OM3HEC-aHAJIUTHKH, COBPEMEHHbIE
A3bIKM cTaTucTHUecko oOpabotku (R, Python) u
rpaduueckue miaTGopmsl;

—  OCHOBHBIC TIOHATUS M OCHOBHBIE METOJIBI
TEOPUM  aHAJIW3a JIaHHBIX, WHTEJUIEKTYyaJbHOMN
00pabOTKM JaHHBIX, SKOHOMETPUKH, MHOTOMEPHOMN
MaTeMaTHYeCKON CTaTUCTUKU

—  TEXHOJIOTUH aHaJIM3a JaHHBIX

HA YPOBHE YMEHHIi:

- oOpaOaTbIBaTh SMIIUPUUECKUE U
OKCIIEpUMEHTANBHBIE  JITaHHBIE,  OCYIIECTBIATH
npenoOopaboTKy M OUYUCTKY JaHHBIX, BBINOJIHAThH
pa3Be/IbIBATEIIbHBIN aHAIN3;

- HUCHOJb30BATh MaTeMaTHYeCKue u
WHCTPYMEHTAJIBHBIE CPEJICTBA JIJIsl aHAJTN3a TAHHBIX B
nporecce SKOHOMETPUYECKOTO  MOJIEIHPOBaHUS,
MpPEeIMKATUBHON aHAJIUTHKH, cOopa, oOpaboTKu u
aHanmu3a OOJIBIIMX JTAaHHBIX, OOOCHOBAHUS M BbIOOpa
penieHui;

- IpOrpaMMHpOBATH Ha A3BIKAX
CTaTHUCTUYECKON 00pabOTKH, OPHUEHTHPOBAHHBIX Ha
paboTy ¢ 6ONBIIMMH JAHHBIMU: JUIsl CTATUCTUYECKON
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00pabOTKM JaHHBIX M paboTHl C Tpadukoi, s
paboTHI ¢ pa3po3HEHHBIMHU (hparMeHTaMU JaHHBIX B
OompmMx MaccuBax, i paboTel c  Oazamu
CTPYKTYPUPOBAaHHBIX M  HECTPYKTYPHPOBAaHHBIX
JIAHHBIX;

- OIICHMBAaTh Ka4yeCTBO PELICHHsS 3aj1a4 cOopa,
00paboTKU M aHANM3a JaHHBIX;

- TPOBOJUTH CPABHUTEIIbHBIA aHAJIN3 METOJIOB
Y MHCTPYMEHTAJILHBIX CPEJICTB aHAIM3a JAHHBIX.

2. O0beM M MecTO JMCHUILIMHBI B cTpyKType OII BO
O0beM IMCUMILINHBI

OO0mias TpyI0EMKOCTh AUCHMILUIMHBI COCTABISIET 4 3a4eTHBIX eAuHUI] 144 akaeMUuecKux
YacoB.

JlucuuiuiiHa peanusyercs YaCTUYHO ¢ MPUMEHEHHEM JAMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
texnonoruit (ganee — J10T).

Joctyn K cucTeMe AMCTaHLMOHHBIX O00pa30oBaTelIbHBIX TEXHOJIOTUH OCYIIECTBISAETCS
KaXJbIM  OOyYarmoIIUMCS  CaMOCTOSITENIbHO C  JIOOOro  ycTpoilcTBa Ha  moprane:
https://lms.ranepa.ru/. [laponb W JIOTUH K JMYHOMY KaOWMHETYy / MPOQWIIO MPEeIOCTaBISIETCS
CTYIEHTY B JieKaHare.

Tabnuua 2
Bun pabotsr TpynoeMKkocTh TpynoemMkocThb
B aKajl. yacax B ACTPOH. Yyacax
ayn./20, 10T ayn./90, 10T
Oo6uas TPy10€eMKOCTh 144 108
KonrakTHasa pabora c 54 41,5
npenojaBarejieM
Jlexun 24 18
[IpakTuueckue 3aHsATHUS 28 21
IIpakTHyeckas NOAroTOBKA 16 12
CamocrosiTesqibHass padoTa 54 40,5
Kontposnp 36 27
@DopMbl TEKYIIEro KOHTPOIIS 3aganusi, KOHTPOJIbHAsA PaboTa, TECT, ONIPOC
dopMa NPOMeKYTOYHOM SK3aMeH
arTecTaluu

Mecro nucuunmiaunbl B ctpykrype OII BO
Juctunnuna b1.B.07 «AHanu3 TaHHBIX» OTHOCHTCS K BApUAaTUBHOM YacTH y4eOHOTO TUIaHa
no HampasieHuto «busnec-undopmaruka» 38.03.05. IlpenogaBanue AUCIUTUIMHBI «AHAIU3
JAaHHBIX» OCHOBaHO Ha auciuiuinHax — b1.0.08.05 «Teopus BeposTHOCTENH U MaTeMaTH4ecKas
craructuka», b1.0.08.01 - «Maremarnueckuii ananuz», @TJ(.04 «IIporpammupoBaHue Ha A3bIKE
Pythony». B cBoto odepenb oHa co3AaéT HEOOXOMUMBIE MPEANOCHUTKH NI OCBOCHUS MPOTPamMM
takux gucruiimH, kak  b1.B.JIB.03.01 «Metoast mnporHo3upoBanusi», b1.B.J1B.03.02
«IIporHo3upoBaHre BPEMEHHBIX PSIIOB», & TAKKE IIPH BBIOJHEHUN HAYYHO-UCCIIEI0BATENBCKOM
Y BBIITYCKHOM KBaTH(PUKAIIMOHHOMN pabOTHlL, .
JlucuumninHa ocBauBaeTCs ¢ MPUMEHEHUEM JJIeKTPOHHOTO (OHMaiH) Kypca (nanee — JK)
o0 00beM AUCIUILINHEL, BKIIFodas DK - 144/108,
0o0beM JWCHUIUIMHBIL, 3a HCKIoueHHeM OK: KOIMYEeCTBO aKaJIeMUYECKUX 4YacoB,
BBIJICJIICHHBIX Ha 3aHATHS JICKITMOHHOTO THa — 24/18 a.4., 3aHsATHS ceMuHapckoro Tuna 28/21 a.u.,
Ha CaMOCTOSTENIbHYIO pabOTy CTYJIEHTOB [0 OCBOEHHIO AIEKTpOHHOro kKypca 54/40,5 au. wu
IIPOMEKYTOUHYIO arrecranuo 36 a.yu.:
o6bem DK (B cocTaBe TUCIUIIIMHBI): KOTUYECTBO aKaIEMUYECKUX YaCOB, BBIICJICHHBIX Ha
CaMOCTOSITENIbHYI0 paboTy oOydwaronuxcs: Bcero mo DK - 54 a4, u3 HUX : 54- KOIMYECTBO
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aKaJeMMYECKMX YacoB, BBIICICHHBIX Ha INPAKTUKOOPHMEHTHPOBAHHBIC 3aJaHUS M TEKYIIUHU
KOHTpOJIb ycnieBaeMocTH 54: Bcero o 9K — 54 a.u.
JucuuniuHa n3ydyaercs B 5-M cemecTpe 3-ro Kypca.
@opMOil MPOMEKYTOUHOW aTTECTAIMM B COOTBETCTBHHM C YUYEOHBIM IUIAHOM SIBIISIETCS
JK3aMEH.

3. Conepxanue U CTPYKTYpPa AUCHHUILIMHBI

Tabmuma 3
Ne n/m HaumenoBanue O0beM JMCHUIIHHBI, Yac. ®opma
TeM Bcero KonTakTHas padora Cp TeKYLIero
ol0yuarommxest ¢ KOHTPOJIS
npenojaasBaresieM ycrneBaeMo
10 BUJIAM y4eOHbIX CTH*¥,
3aHATHI MPOMEXKYT
JI 113 KC | CPO | CII OYHOI
P aTrTecTalnu
H***
Tena 1 OcHoBBI aHaNIK3a 10 4 6(6) O/T
JTAHHBIX
Tema 2 [penobpadorka n 18 4 4 10(10) O/3an/T
OUYMCTKA JJAHHBIX
Tema 3 Knactepueiid 18 4 4 10(10) O/3an/T
aHaJINu3
Tema 4. 3anau 22 4 8 10(10) O/3an/T
KJ1acCU(UKAIIN
DNEeMEHThI
Tema 5 (bakTopHOTO 18 4 4 10(10) O/3an/T
aHanusa
AcconuaTiuBHbIE
Tema 6 fpauia 1 20 4 8 8(8) O/3an./KP
pEKOMEH1aTeNIbHbIE
CUCTEMBI
IIpoMexyTOYHas arTecTanus 36 2 36 OK3aMeH
Bcero (akaa./actp. gachr): 144/1 54(54
08 24/18 28/21 2 /40,5
Ipumeuanue:

- KOHCYJITalMs Iepest SK3aMEeHOM — 2 Jaca
Hcnonbs3yeMbie COKpanieHus:
JI — 3aHATHS TEKIMOHHOTO THTIA (JIEKITUN U WHBIE yUeOHbIe 3aHATHS, TIPEAyCMaTPUBAIOIINE
MPENMYIIECTBEHHYIO Mepeiady yaeOHOH HHPOPMAIH TIeJarorHieCKUMH PabOTHUKAMK OpraHu3aIuy 1 (1ITH)
JIUIIaMU, TPUBJIEKaeMBbIMHU OpTaHU3aIMel K pean3ain 00pa3oBaTelIbHBIX MPOrPaMM Ha UHBIX YCIOBUSIX,
oOydJaromumcs) ;
[13 — npakTuyeckue 3aHsTHS (BUABI 3aHATHS CEMUHAPCKOTO THITA 32 UCKITIOUEHIEM Ja00paTOpHBIX padoT) ;
KCP — unnuBuayanbpHas padoTa 00y4aroImxcs ¢ IeIarorndeCKuMU pabOTHUKaMU OPraHU3aluy U (HIIH)
JIUTIAMH, TIPUBIICKAEMBIMU OpPTraHU3aIuel K peanu3anuy 00pa3oBaTeNIbHBIX MPOrpaMM Ha MHBIX YCIOBHX (B
TOM YHCIIE WHIUBUYaIbHBIE KOHCYJIBTAIUN) ;
CP — camocTosTenbHas paboTa, OCyIIECTRIsIeMas 0€3 yd4acTHs Mearorn4ecKux pabOTHUKOB OpraHU3aluy U
(urmu) M, IPUBJIEKaeMbIX OpTaHU3aIKel K pealin3aiuy 00pa3oBaTeIbHBIX IPOrPaMM Ha HHBIX YCIIOBHSX;
CII — camonpoBepka;
CPO - camocTostenbHas pabota o0y4daromerocs
koHTpoJbHBIE padoTsl (K), onpoc (O), Tectuposanue (T). Boinonnenue 3ananus (3ax)



3.Coneprxkanue QU CHUNINHBI

Tema 1. OcHOBBI aHAJIN3Aa JAHHBIX

Beenenue. [lonstue aHanmmsa JaHHBIX. 3a/a9d CUCTEM IMOIICPKKH MPHHSITHS PEIICHUN.
OLTP u OLAP-cucremsl. Ilpuniunbel noctpoeHuss HHGOPMAIMOHHBIX XpaHWIdIl. Mopaenu
MH(POPMAITMOHHBIX XpaHWIUIIL. MHOroMepHas Mojelnb nanHbIX. [IpaBuna Konma. PasmepHocTHbIe
monmenu. MOLAP, ROLAP, HOLAP- cucrembl. Butpune manasix. ETL (Extracting
Transformatingand Loading) — cpencTBo u3BieueHus, 00pabOTKH U 3arpy3ku JaHHBIX. [loObua
naHHbIX. JloObIYa JaHHBIX B yopaBieHHH KadecTBoM. Data Mining. Cranmaptel Data Mining.
Cranmapr CWM, CRISP, PMML. JKusHeHHbIli LMK TMpolecca aHaiu3a JaHHBIX.
Knaccudukanus meromoB Data Mining. Monenu Data Mining. [lonaTue naHHBIE W 3HAHUS.
[Tpouiecc oOHapyxenus 3Hanmii. Kiaccudukarus 3aqad Data Mining. MeTopl aHam3a TaHHBIX.
Pa3Benounslii ananu3 ganHbiX. OuncTtka U GuiabTpanus AaHHbIX. CTaTUCTHYECKHE TUarpaMMBbl.
«Smmuneiey muarpaMMmel. J{uarpaMMbl «CTBOJI-TUCThS». 3a1aud KiIacCHu(DHUKAIIMN U PEerpecCuu.
Hcnonp30BaHUE CTAaTUCTUYECKUX MAKETOB JUIsl MHTEJUICKTYaJIbHOTO aHanu3a AaHHbIX. [loHsTHE
ousnec-ananmutuku. CpencrBa OusHec-aHanmuTuku. Cpenctsa Jierkod OusHec-aHanmuTuku. Qlik
View, Qlik Sence, Power BIL.

Ob6mass xapakrepuctuka sizbika R. I'papuueckue cpeacrta s3bika. MHTErpupoBaHHBIE
cpenctBa pa3zpabotku Rstudio, Anaconda navigator (Jupyter Notebook )

Tema 2. [Ipeno0padoTka M 04UCTKA JAHHBIX

Mertononorust KDD. 3amaun npemoOpaborkum nanubix. Texnomoruss ETL. IIpocmotp
JaHHbIX. OuncTka naHHbIX. OLIEHKa KayecTBa JAHHBIX. 3alOJHEHUE MPONYIICHHBIX JIaHHBIX.
AHOMasnbHBIE U TpeeibHBbIC AaHHbIC. VICmonb30BaHME SIIUYHOM AuarpaMMbl. BrisBiieHue
nyonukatoB U npotuBopeunii. Koppensunonnsiii ananus. Mcnons3oBanue (pakTOpHOro aHammsa
npu npenoopadorke naHHBIX. Tpancopmanus nanubix. KanroBanue. Comrumuar. [ pynmupoBka
naHHbIX. Pemenue 3amaq npenoOpaboTku u ounctku JaHHbIX B R (Python).

OCHOBHBIE TOJIOKEHHUSI HEMapaMeTPUUEeCKOW UM HEYUCIOBOW CTAaTUCTUKUA. TaOmuilbl
compsbkeHHOCTH. Tabmuma  compsbkeHHOCTH  2x2.  Tabmumpel  ¢uiaroB W 3aroJIOBKOB.
Henmapamerpuueckue u HeuucioBble Kputepuu. KanoHnueckuil ananu3. Koppensunonnas
marpunia. KoapduiumeHTsl KaHOHUYECKOW Koppensiuuu. Mepbl H30BITOYHOCTH TEPEMEHHBIX.
3aa4u acCoIUaIliu.

Tema 3. KnacrepHslii anaiu3

ITocranoBka 3amau kinactepHoro aHanusa. Onpenenenue kinactepa. [lapamerps! knacrepa.
Mepbl  Gnu3zoctu. MeTpuKHM KacTepHOro aHanu3a. ba3oBble anropuTMbl KIacTepU3ALUU.
Wepapxuueckas knacrepuzanus. Jenaporpammbel. Meron K-cpenuux. Ilpodwmin kmactepos.
B3aumocBs3p KIacTepHOro M perpeccuoHHoro asanusza. Mcmonb3oBanue makera Loginom s
pelIeHus 3a/ad KJIacTepHOro aHanu3a. KiacTepHbI aHanu3 B CPEACTBAX HMHTEIIEKTYaJIbHOTO
ananusa Microsoft Office (Ha R, SPSS, Python).

Tema 4. 3agaum kiaaccupuxanumn

®opmynupoBka 3agaun kinaccudukanuu. KnaccupukaloHHBIH aHanM3 ¢ OOyueHHEM.
Meton k-Ommxkanmux coceneidt. HawBoblii OaiiecoBckmii knmaccudukarop. Jloructuaeckas
perpeccusi. JlepeBbsi pelieHHi. AITOpUTMBI TOCTPOEHUs JepeBbeB pemeHuil. Knaccudukanms
kputepueB pazOuenuit. Kputepuit Gini. [lepeBbsi kiaccUpUKauud W WX CBoMcTBa. TuIbI
BETBJICHUs. Metoasl M anroputmsl noctpoeHus aepeBbeB. Anroputm CART. Onpenenenue
MpeKpaleHus] TOCTpOeHHs JepeBa Kiaccudukanuu. Mcrnonb3oBaHue HEHPOHHBIX CeTe IS
pewmenus 3anad kinaccugukanuu. Kaprel Koxonena. CpaBHeHHE pe3yiabTaToB KiacCU(UKAIIUMH
paznmuuHbIMH  MeTofamu. Bepudukamusa. Onenka kadectBa kiaccupuraruu. ROC-kpusas.
[Toxazarens AUC. Tabnuua compsbkeHHOCTH (Marpuia myTtaHuibl). [lokazarenn TOYHOCTH:
accuracy, recall, precision, F1



[Ipumepbl anrOpuTMOB MOCTPOCHUS AEPEBLEB pellieHUM. Vcroap30BaHNE CTaTUCTUYECKUX
naketoB Loginom, SPSS, Excel (R, Python) st moctpoenus 1epeBbeB pelICHHIA.

Tema 5. DiiemeHTHI (paKTOPHOIO aHAIN3a

ArperupoBaHue M rpynmnupoBaHue AaHHbIX. [loHsTne mpoekuuu. [IpuHIMI OpAMHAIIIH
HaOmrofieHni. 3ajaudl  CHIDKEHHMsS Pa3MEpPHOCTH JaHHbIX. MeroJ IVIaBHBIX KOMIIOHEHT.
Opranuzanus peuieHus 3a1a4d METOJIOM TJIABHBIX KOMIIOHEHT. Matpuiia (pakTOpHBIX Harpy3oK.
CoOctBennpie uncna. Kpurepuit KMO. Kpurepuii Kaiizepa, Kpurepuii kaMeHHCTOH OCBHIIH.
OObsicHeHHas1 COBOKyMHas aucnepcus. PaxkTopHblii aHanu3. OCHOBHBIE 3Tambl (PaKTOPHOTO
aHanu3a. OOLIHOCTh M XapaKTepHOCTh NepeMeHHbIX. I'paduk (akTopHBIX HArpy3ok. Meroabl
BpamieHus. Pemenne 3amad (akropHoro ananmsza ¢ momomibio Rstudio, Anaconda navigator
(Jupyter Notebook ),

Tema 6. AccouaTuBHbIE IPABUJIA U PEKOMEH/IaTeJIbHbIe CHCTEMbI

AcconuaruBHblie paBuia. Ilojjiepkka U JOCTOBEPHOCTh aCCOIMATUBHBIX IpaBwil. JIUQT.
ANTOPUTMBI TIOCTPOCHUS ACCOIMATUBHBIX TpaBUj. PeKOMEHIaluu MO TEeHepaluy IPaBHIL
Anroput™m apriori. Mcnonb3oBanue makera Deductor, Loginom, Orange ansi mOCTpOeHUS
ACCOIMaTHBHBIX MpaBwiI. PexoMenaarenpable cucTeMbl. KomtabopamoHHbIE peKOMEHIATEIbHBIC
cucteMel. Item-based u User-based.

4. MarepuaJjibl TEKyIIero KOHTPOJIS yCIeBaeMOCTH o0y4yaommxcsi 1 GoH/I OlleHOYHbIX
CpPeACTB MPOMEXKYTOUHOM aTTeCTAlMH MO JTUCUMUILINHE

4.1.@opMbI U METOIbI TEKYIIET0 KOHTPOJISI YCIIEeBAEMOCTH 00y4aI0IINXCs

B Xo4¢€ peain3dalr AUCHHUILIMHBL «AHanms JaHHBIX» HCIOJB3YHOTCA CICAYIOIIUC MCTOAbI
TEKYHICTO0 KOHTPOJIA YCIICBACMOCTHU 06yqaroumxc;1:

Tabmuma 4.1

Tema (pa3nmen) DopMBI (METOBI) TEKYIIETO KOHTPOJIS YCIIEBaeMOCTH
Tema 1. OCHOBBI aHAJIN3a JAHHBIX O/T
Tewma 2. [Ipeno6paboTKa 1 OYMCTKA JAHHBIX O/3an/T
Tema 3. KnacTepHblil aHanu3 O/3an/T
Tema 4. 3amaun knaccupuKanuu O/3an/T
Tema 5. DnemMeHThI (paKTOPHOTO aHaAIM3a O/3an/T
Tema 6. AccouuaTuBHBIE  TMpaBWwiIa |

! P 0/3an./KP

PEKOMEHIaTeIbHbIE CHCTEMBI

B aucuumuinHe Uenosb3yroTes caelylolue aKTUBHbIE U MHTEPAKTUBHBIE METO/IbI O0OYUEHUS:

-IMCKYCCHUH B NEPHOA 00CYKIEHUS PEI0KEHHBIX OLIEHOYHBIX MaTe€pHaJIOB;

-BBITIOJIHEHUE U 3aIlIUTa 33/1aHUS] U KOHTPOJIBHOM paboThI;

-UHTEepaKTHUBHAs paboTa IO pEeHIeHHI0 TMPAaKTUYECKUX 3a/Jad Ha KOMIIbIOTEpax B
KOMIIBIOTEPHOM KJacce € TEeKYHIIMM OOCYKIACHHEM XoJa M pe3ylbTaToB peIIeHUs 3ajadH,
MCIIOJIb30BaHUIO COBPEMEHHBIX MPOTPAMMHBIX CPE/ICTB aHAIMTUKH, data mining;

-BBIIIOJIHEHUE TECTUPOBAHMS;

- METO/Ibl KOJUIEKTUBHBIX 00CYKJIEHUH Ha 3aHATHIX CEMUHAPCKOTO THUIIA;

- TPEHUHTH B peEIIEHHWM NPAaKTUUYECKUX 3a/ady, HampaBIEeHHBIX Ha (QopMupoBaHHe
YHUBEPCAJIBHBIX U 00mIenpodeCcCHOHATBHBIX KOMITETCHITH;

HpI/ISHaKaMI/I JaHHBIX METOA0B SABJISIOTCA:
— AaKTHUBHU3alHA MBIIIJICHUA CTYICHTOB, IPUYEM yqanmﬁcs{ BBIHYX/JICH OLITH AKTHUBHBIM;
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— JUIMTETHHOE BpeMsi aKTUBHOCTH — YyUallMiicsl paboTaeT He IMHU30MYECKH, a B TCUCHHE
Bcero yueOHoro mporecca. [IoaToMy maHHBIE METOJBI B OCHOBHOM PEATH3YIOTCS Ha 3aHSITHSIX
CEMMHApPCKOI0 TUIIA;

— CaMOCTOSITEJIbHOCTh B BBIPA0OTKE U MOMCKE PELICHH MOCTaBICHHbIX 3a/1a4;

— MOTHBHPOBAaHHOCTb K OOYYEHMIO ITyTEM HCIOJIb30BaTh OaJNIbHO-PEHTHHIOBON CHCTEMBI
OLICHUBAHUS.

4.2. MaTepna.nbl AJIA TEKYIIETr0 KOHTPOJISA yCIIEBA€EMOCTH

4.2.1 Keiic-3aganusi TunoBbie OLleHOYHbIE MAaTePUAJIbI 110 TeMe 1

TunoBblie BOIIPOCHI IJIA OIIPOCa IO TEME 1

1.
2.
3.

o

Hatite cpaautenbHbiin ananmu3 OLAP u OLTP cuctem. Cepbl ux nmpuMeHEeHHS.

B uem omimumne nHGOPMAIIMOHHOTO XpaHWIHIIA OT 0a3 JTaHHBIX?

[TpunHIMIIBI MOCTPOCHUS MH(GOPMAITMOHHBIX XPaHUJIMILL. Knaccudukanus
WH(OPMAITMOHHBIX XPaHHUIIHIIL.

Mogenu uHQOPMALMOHHBIX XpaHUIUI. MHOromepHas Mojelb AaHHBbIX. HopmanbHas
dbopma. JleHopManu3aius MoJeIei TaHHbBIX.

IIpaBuna Kogna. 3aueM npuMeHseTcst JeHOpMaiu3aius Mojeinei?

PasmepHocTHBIC MOAenu. B ueM oTimane Tabmuipl (akToOB OT pa3MEPHOCTHOM TaOHIIbI?
Jaiite xapaktepuctuky ctanaapram Data Mining.

3aganue mo teme 1
Hcnonp3oBanue nakera QlikView u Power Bl ansa pemenus 3agau aHaiau3a JaHHBIX O

nemorpaduueckoit cutyanuu B Poccum. JIyis kaxaoro BapuaHTa MPHUBEACHBI TaOIUIBI C
yKa3aHWEM BHUJA WCXOOHBIX JAaHHBIX, KOTOpbIe OyIyT aHaIU3UPOBATHCS CpPEACTBAMH OH3HEC-

AHAJIUTUKH.
rop
oJic Mna oc Tpyno
KO€ . H CIIOCO
Ba |r | o0 | pe | Hac | 3ap | mur | Cme | Poxn | Cme | Hac | ® | mpect | cenp | OHoe 6e3p
pua | 0 | ma | TM | ene | mia | pam | pTHO | aEMO | PTHO | €le | OH | YIuIe cke | Hacem | abot
HT pig CTb OH HHC Ta us CTb CTb CTb HHUC JbI HUs Xo3 CHHUC HBIC
1 |+ + + + - + - + + + - + - + +
2 |+ + |+ - + + - + - + + - - + +
3 |+ + + + - - + + + + - + + + +
4 |+ + | + - + - - - + + - + -
5 |+ | + + + - + - - + + - + - + -
6 |+| + | + - + - - - + + - - + -
7 |+ + |+ + - - + + + + - + + + +
8 |+ | + + - + - + - + + - + +
9 |+ | + | + + - + - + + + - + - + +
10 |+ | + + - + - - - + + - - + -
11 | +] + + + - - - + + - + + -
12 | +] + + - + - + - - + + - + -
13 |+| + + + - - + + + - + - + +
14 | +] + + - + + - + - + + - - + +
15 |+ | + + + - - + + + - + + +
16 |+] + + - + - + - - + + - + + -
17 |+ ] + | + + - - - + + - + - + -
18 |+ | + | + - + + - - - + + - - + -




19 |+] + | + + - - + + + + - + + +
20 |+ | + | + - + - - + + - +
21 |+ | + + + - + - + + + - + - +
22 |+ | + | + - + - - - + + - - +
23 |+ | + | + + - - + - + + - + + +
24 |+ | + | + - + - - - + + - +
25 |+ | + + + - + - + + + - + - +
Tect

1. OLAP-ky6s1. {715t yero ucnons3ytoT OLAP-kyOb1?

Jlia cHUOKEHMs pa3MEpPHOCTH 3aJa4u

Jist MCKITI0YeHUst U30BITOUHOCTH

Jl1s XpaHeHUs: MHOTOMEPHBIX TaHHBIX

Jl1s XpaHeHus: arperupoBaHHbIX JaHHBIX

Jl1g XpaHeHus: HOpMaJIN30BaHHBIX JAHHBIX

J1st paboTHI C TOTOKOM TPAaH3aKIUN

s pabotsl ¢ SQL-3anpocamu

2. MaFI/IquKI/II/I kBajpaHT ['apTHepa. BriGepure KBagpaHThl, KOTOPHIE BXOJAT B

NoUnhA D~

Maruuyeckuii kBaapant ['apTHepa.

2. HHJEKCHBIX CIIHCKOB

3. 3Be3na

4. HOpMaJIM30BaHHAas cXxeMma '"CyIHOCTh -OTHOLIEHHE"

5. CHEXWHKa

6. 1enouka

7. cereBas

4. Onepanuu HaJ pa3MepHOCTAMHU. Kakue onepanuy BBIIOJIHAIOTCA ¢ Pa3MEPHOCTIMU

OLAP-ky6a?

1. Ceuenue

2. TpancnoHupoBaHue

3. Cpes

4. neranuzanus U KOHCOJIUIAIUS

5. QuubTpanus

6. 3ampoc

7. 3ampoc Ha OOHOBJICHHUE

8. ymaneHue

1. Jluneps

[IperenieHTHI

YYaCTHUKHU (aKTUBUCTHI)
MPOBUIIBI (BU3YaTTU3aTOPHI)
HUIICBBIC UTPOKHU
KOHKYPEHTHI (aKTUBHCTBHI)
BEHIOPBI

KaHIUaThl (MHHOBATOPHI)
3. MOIIGJII/I nanueix OLAP

NN U AW

Kakue cxeMbl HCIONIB3YIOTCS IPU TOCTPOEHUU MHOTOMEPHOM Mozenu naHHbix OLAP?

1. Hepapxuueckas

5. XpaHnuiaunie JaHHbIX. YKaKUTE CBOMCTBA XPAHUJIUIL JAHHBIX
MHHHUMH3ALHASI U30BITOUHOCTH

1aTOPMOHE3aBUCUMOCTH (KPOCCTUIaT(HOPMEHHOCTH )
3aBUCHUMOCTb OT BPEMEHH

WHTETPUPOBAHHOCTH JTAHHBIX

AW~
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Hepa3pymaeMocTb HHpopMaIuu
UHTEpOIIepadeTbHOCTh
HACJIeJIOBaHHUE CBOMCTB
. HOpMalu3auus
6. Kpusas runepiukiia ['apraepa. CKOIbKO CTaaul COACPKUT KPUBASI TUIEPIIUKIIA
["apTuepa?

% N o

7. Metononorus KDD. Ckonbko 3TanoB conepxut TexHosorus KDD?

TunoBblie OLIEHOYHbIE MaTepHuaJbl 110 TEME 2

Tunosbie BONPOCHI JIs1 OIIPOCa 1o Teme 2
1. Jlaiite xapaktepuctuky stana ETL (Extracting Transformating and Loading).
2. Kakwue 3amaun pematorcs Data Mining?
3. KakoBo mpenHa3Hau€HHWE M CPEIACTBA paA3BEIOYHBIM aHANW3 JAHHBIX?
XapaKTEPUCTHUKY TUArPAMMBI «SIIUK C YCaMH
4. Ha30BUTE KaKue ONEPAIMH BBITIOTHSIIOTCS P arpEerHPOBAHIH JTAHHBIX.

9]

aHaJin3a.

Haiite

HpI/IBeI[I/ITe NpUMEPLI HUCIIOJIB30BAHUA CTATUCTHUYCCKUX IIAKCTOB [JIA pPasBECAOYHOIO

6. Ha3zoBuTe M BBEIOIHUATE CpaBHI/ITCJ'ILHHﬁ aHaJIn3 Fpa(I)I/I‘leCKI/IX CpCACTB aHaJIn3a. I[aﬁTe

XapaKTePUCTUKY OUPKEBBIX JHATPAMM.
7. J1Jis 9ero MCIOJb3YIOTCS JUarpaMMbl PACCEsTHUS?
3aganud mo reme 2

3ananue 1. Pemmth 3amady pa3BegoyHoro aHanusa ais Habopa naHHbIX Boston B dataset

Orange nanubii HAOOp TaHHBIX Ha3bIBaeTcss Housing.

Jns pemenus 3anaun B excel, R, SPSS umerorcs nannsie Boston. B python ucnons3oBats

sklearn.datasets.load boston
3ananue 2. Habop 1aHHBIX MMEET MPONYCKHA U aHOMAJIbHbBIC 3HAUCHHSI

X Y
1 1
-1 -3
3 4
2 2
5 7
2 2
3 4
5 7
1 1
3 4
4 25
4 5
5 7
1 1
3 4
3 4
2 2
4 6
0 -1
3 4
4 5
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10

10

19

-23

39

11

12

12
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5 7
1 1
2 2
2 2
6 9
4 5
2 2
5
1 1
2 2
1 1
5 7
5 7
2 2
-1
3 3
3 4
4 5
7 10
6 8
5 7
3 4
4 6
4 5
6 9
5 7
5
4 5
4 5
1 0
1 1
1. IIpoBepuTh runoTe3y 0 HOPMaJIbLHOM 3aKOHE paclpeaesieHus s nepeMeHHbIX X,Y
2. PemuTh 3a1a4y BOCCTAHOBIICHUSI MPOMYIIEHHBIX JIAHHBIX;
3. Hailitu aHOMaJIbHBIE 3HAYCHUS.
4. Ilpoananu3upoBaTh KOPPEJSIIUI0 MEXAYy NepeMeHHbIMHU. [IpoBepuTh rumoresy o
3HAYMMOCTH KO3 (HULIEHTa KOPPETALUn
Tect

1. I'mcrorpamMmsl pacnpeneneHus

ITocTaBUTh COOTBETCTBHE MEXKIYy 3aJaHHBIMH MOCICJOBATEIBHOCTAMH M THUCTOrpaMMaMu
pacIpesiesieHust, eClIM MOCIeJOBAaTeIbHOCTH HPEJCTAaBIAIOT COOO0M CllydaifHble 4YMCia, MOJNyYEHHBIE C
HOMOIIBIO PA3IMYHBIX TEHEPATOPOB C Pa3HBIMH 3aKOHAMH PACIIPEICIICHHS:

set.seed(1234)

x1<-rnorm(1000,10,2)

x2<-rgamma(1000,2,5)

x3<-rt(1000,8)

x4<-rexp(1000,0.1)
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a. X1
b. X2
c. X3
d X4

2. Kpurepuii mpoBepku TUTIOTE36I 0 HOPMAILHOM 3aKOHE PaCIIpeICICHIS

Bribepute U3 MPeIOKEHHOTO CIMCKA CTATUCTUYECKUX KPUTEPUEB KPUTEPHiA, KOTOPBIH MO3BOJISIET
HPOBEPUTH TUIIOTE3Y O HOPMAIBLHOM 3aKOHE pacIipeieIeH s

- Konmoroposa-CmupHoBa

- IIupcona (Xu xBaapar)

- CtproneHTa

- @Quepa

- amupo

- Manupo-ITsaTenkoro

- ManHa-YutHu

- Anpaepcona-/lapiauara

3. AcummeTtpus

IMocenoBaTeIbHOCTD 33/]aHa C TIOMOIIBIO TIPETOKEHHUS

x<-¢(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

Yemy paBHa acCHMMETPHs JAHHOM IMOCIEOBATEILHOCTH, €CIIM BCE MPOITYCKH 3aMEHEHBI CPETHUM
3HAYCHUEM NMEEMbIX NTaHHBIX. OTtBeT JnaTb C TOYHOCTBIO 1O JIBYX 3HAKOB ITOCJIC 3anAToON
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4. 3Ha4MMOCTh KO3 UIIUCHTA KOPPEIIAIUH
UeMy paBeH ypOBEHb 3HAYMMOCTHU TPH MPUHATHN THITOTE3bI O HAIMYHUN Koppelsiuu [Tupcona s
JIBYX ciiy4daiHbIX BeanunH/ OTBET AaTh C TOYHOCTHIO JIO ABYX 3HAKOB IOCIIE 3aIIATON

Ta6muma
HaOIIOneHUIH

X y
0 3
2 4
3 5
1 3
4 4
5 3

5. IHTEepKBapTUIIbHBINA pa3Max

ITocnenoBaTenbHOCTD 3a/1aHa ¢ IOMOLIBIO TPEIOKECHHS

x<-¢(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

UeMy paBeH MHTEPKBApTWIbHBIA pa3Max JJisl JaHHOW MOCIEN0BATEIIbHOCTH, €CIU BCE MPOMYCKHU
3aMEHEHBI CPEAHUM 3HAYEHUEM UMEEMBbIX JaHHBIX. OTBET JaTh C TOYHOCTHIO JI0O LIEIIBIX

6. KoppensiiimonHsbIit aHanms
Yemy paBeH kodddurpienT koppessinun CrimpMena sl CIIy9aifHbIX BeTUIHH X, Y

Tabnuna
HaOIIoneHU I

X y
0 3
2 4
3 5
1 3
4 4
5 3

OTBeT 1aTh C TOYHOCTHIO /10 JBYX 3HAKOB IOCJIE 3aMATON

7. k03 pULMEHT KOppensIuuu
Yemy paBeH ko3¢ duieHt koppensuuu [lupcona i ciydaifHbIX BETHYUH

Tabnuia
HaOJIFOIeHU I

S y
0 3
2 4
3 5
1 3
4 4
5 3

8. Kpurepuii [llanupo-Yunka
CrenepupoBarh CIy4aitHyr0 BEIOOPKY, pasMepoM B S00 HaOIIOICHH, UCTIONB3Ys TEHEPATOP
HOPMAaJIBHO PacHpeeIeHHbIX CIIy4aliHbIX YHCEJl C MaTeEMAaTHYeCKUM oxuaanueM 10, nucnepcuei
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16. Tlpu >TOM HavambHOE 3HAYEHUE TeHeparopa CiIydalHbIX uyucen paBHO 4321. YUemy paBeH
YPOBEHb 3HAYUMOCTH IPU MPOBEPKE TUIOTE3bI O HOPMAIHHOM 3aKOHE Pacipe/IeIeHUs C TOMOIIIBIO
kputepus Llanupo-Yunka. OTBET 1aTh C TOUHOCTHIO A0 ABYX 3HAKOB IOCIE 3anaToil. B kauecTe
aJBTEPHATUBHOM MCIOJIb30BATh JBYCTOPOHHIOK TUIIOTE3Y.

9. IlpoBepka runoTessl 0 3aKOHE pacHpeIesICHUs

CrenepupoBarh CIy4aiiHyIO BEIOOPKY, pasMepoM B S00 HaOIIOICHH, HCIIONB3Ys TeHEPaTOP
HOPMAJILHO PACIIPEACIICHHBIX CIYYaliHbIX YHCEI C MaTeMaTH4ecKuM oxuaanrem 10, nucnepcueit
16. Tlpu >TOM HayadbHOE 3HAYEHHE T€HEpaTopa CiIydalHbIX yucenl paBHO 4321. Yemy paBHO
HabOmonaeMoe 3HaueHue kpurepust Konmmoroposa-CmupHoBa. OTBET AaTh C TOYHOCTBIO JI0 IBYX
3HAKOB TOCHe 3ansiTol. B kauecTBe alnbTepHATUBHOM HCIIOIB30BaTh IBYCTOPOHHIOKO TUIIOTE3Y.

10. ITpoBepka runoTe3bl 0 3HAYMMOCTH OTIIMYMI
NmeeTcs BIOOpKA 3HAYEHUN ABYX CIy4YailHbIX BEJIMYUH

X y
0 3
2 4
3 5
1 3
4 4
5 3

[IpoBepuTh TUNOTE3y O pPABEHCTBE MaTeMaTHYECKUX OXUIAHUM MpH JOMYIICHUU O
HepaBHI)IX Imcnepcpm HpI/I IIOHyHleHI/II/I 0 HE3aBUCUMOCTH JAaHHBIX BCJINYUH.

Yemy paBHO HaOmomaemoe 3HaueHue kputepus CtprofeHTa. OTBET 1aTh ¢ TOYHOCTHIO 10
OJITHOTO 3HAKa ITOCJIC 3aIISITOM.

11. IIpoBepka runoTe3bl 0 paBEHCTBE AUCIIEPCUU

JlaHHbIe 3a7jaHbl IByMs TIOCJIE€0BATENbHOCTAMU

x<-c(0,2,3,1,4,5)

y<-¢(3.4,5,3,4,3)

Uemy paBHO HaOmofaemMoe 3HaueHHe Kpurtepus Puinepa Mpu MPOBEPKE TUIOTE3BI O
paBeHcTBe qucnepcnii? OTBET 1aTh € TOYHOCTHIO 10 JIBYX 3HAKOB IIOCIIE 3aISTON

12. IIponycku JaHHBIX

[TocnenoBareIbHOCTD 3aJjaHa C IIOMOIIBIO NTPEIOKEHHS

x<-¢(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

YeMy paBHO cpenHee AAaHHOW IOCIIEAOBATEIbHOCTH, €CIM BCE IPOINYCKH 3aMEHEHBI
MEIMAHHBIM 3HaueHUueM. OTBET 1aTh C TOUHOCTBIO 10 ABYX 3HAKOB IOCJIE 3aISTON

13. IIponycku naHHBIX

[TocnenoBarebHOCTH 3aJjaHa ¢ TOMOIIIBIO MPEAJIOKEHUS

x<-¢(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

YeMmy paBHa MeauaHa JAHHOM IOCJIEAOBAaTENIbHOCTH, €CIM BCE IPOIMYCKH 3aMEHEHbI
CPEHUM 3HAUEHUEM UMEEMBIX AaHHbIX. OTBET 1aTh C TOYHOCTHIO JI0 ABYX 3HAKOB IIOCIIE 3aISTON
Kiroum:

1 2 3 4 |5 6 7 8 9 10 11 12 13
1- 1,4.5,710,86 0,629 [0,28 |0,26|0,57| 0,96 - 0,66 11,52 13,33
3,2- 1,4
1,3-
4, 4-
2
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Tunosblie OlleHOYHbIE MATEPUAJIBI 110 TeMe 3
Tunosbie BONPOCHI 1JIf1 ONPOCa Mo Teme 3
I. Yrto nmonumaercsa moxa knactepoMm? HazoBuTe XapakTepucTUKH Kiactepa. UTto Takoe
«LIEHTpOoU» KilacTepa?
2. Jlaiite ximaccu(dUKaAIMIO METOAOB KJIACTEpPHOro aHayim3a. [lpuBeguTe mnpUMEpBl HX
MPUMEHEHUS B MPAKTUUECKON KUZHH.
3. 3adeMm UCIonb3yrTCs Mepbl Or3ocTr? HazoBrTe METOABI ONIpecsieHHs] OITM30CTH MEXKTY
KJIacTepamu.
Korma npumMensieTcst MmeTos OJmKHET0 cocena, ganpHero cocena? CpaBHUTE UX.
JlaliTe XapakTepUCTUKY METPUK KJIIACTEPHOI'O aHAJIM3a.
[TosicuuTe coaepkaHue «IECHIOTPAMMBI» U OPraHU3alUI0 €€ TPUMEHEHUS.
Uro noHuMaeTcs moa mpoduiem Kiacrepa.
Hcnonp30BaHue CTaTUCTUYECKUX MAKETOB JIJIsl PEUISHUS 3a/1a4 KJIACTEPHOTO aHaJK3a.
JlafiTe XapakTepUCTUKY METOJa K-CPEIHUX.
3aganuda o teme 3

A

3amanue 1.
Hmeercst BeIOOpKa naHHBIX 0 6 mpennpusTusax. Haifltu paccrosiHue Mexay oOBeKTaMHu ¢
IIOMOUIBIO PA3JIMYHBIX METPUK

X1 X2 X3
1 120 9100 11000
2 180 8400 16000
3 840 13000 20000
4 410 11300 16000
5 460 12000 15000
6 560 11500 13000

C mnomompro npuHOHMNA "OnrpKaiiiero cocema" sl METpUKM EBKIWIa MOCTPOUTH
JNeHJIOTpaMMy. 3ajady pemuTh B pa3indHbX npuioxkeHusx. [loctpouts workflow-diagram
Orange

3aganue 2.

Ha mpeanpusitum cymectBytoT 5 otaenoB. [loCKOIbKYy B HHMX HMMEETCS pa3HOE YHUCIIO
COTPYAHHUKOB, Pa3HbIC BUJIBI JEATEILHOCTH U JP. PEIICHO CTPYMITUPOBATH OTENbI. PemmTs 3amaqy
TPYNIUPOBAHUS UEPAPXUUECKUM U METOIOM K-CpeTHUX.

CroumocTh MPOU3BOJACTBEHHBIX CpenneMecssuHblil 00BEM
¢don0B, X1 pabort, X2
1 699 190
2 510 210
3 340 110
4 290 95
5 310 130

3anmauy peuuts B R, SPSS, Python

3ananue 3. PacueTHo-rpaduyeckoe 3aganme.

Pemmte 3amavy Ki1acTepHOro aHayiu3a Ui IPEAJIoKEeHHOro Habopa maHHbIX. MMeercs 30
HAaOOpOB JaHHBIX, pazMelleHHbIX B Moodle. Kaxnplii cTymeHT pemraer 3aiady KJIacTEpPHOTO
aHaJM3a JUIsl CBOEr0 BapuaHTa MCXOAHBIX AaHHBIX. [Ipy pemeHun 3amaun KiIacTEpHOrO aHalIu3a
CleyeT peularth 3aJadyd HMepapXUYecKOro KIIACTEPHOrO aHajdu3a M KIACTEpPHOIO aHaju3a,
peleHHoro ¢ nomoinpio Merona k-cpennux. B Moodle HaxonuTcst mpumep perieHus 3ajadu U
odopmiieHus otuera. B mpumMepe npuBeieHbl CKPUITHI, TO3BOJIAIONINE PEIIUTD TaHHBIE 3a7a4H Ha
a3bike R.
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Tect

1. Hennporpammel.  [locTaBuTh  COOTBETCTBUE MEXKIAY JACHAPOIpaMMaMHM U
HCITOJIb3yeMbIMU METOIaMU IUIS HaOJIIONEHUH, MIPU3HAKU KOTOPBIX 3a7aHbl
IOCJICA0BATEIbHOCTIMU

x<-¢(2,3,4,5,6,7,8,3,5)

y<-¢(3,2,5,6,3,4,5,10,7).

Cluster Dendrogram
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2. Hepapxnuecknii knacTepHblil aHanu3. [Ipu pelennu 3a1a4u KJ1acTepHOro aHaJIn3a
JUIsi Ha0opa JaHHBIX 1riS Pa3IuYHBIMH METOJAMHU TOCTPOEHBI JCHAPOTPAMMEBI C BBIIEICHUEM
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KJIaCTepOB MPSIMOYTOJbHUKAMU Ul 33JaHHOTO 4YKCla KJIACTEpOB paBHOrO TpeM. Bnibepute
JYYIIUN U3 METOMIOB, €CIIU ACHAPOTPAMMBI UMEIOT CIAEAYIOIINUNA BT

method average

mahod nge

- OJIIDKHETO cocea
- TAIbHETo cocena
- IIEHTPOUTHBIN
- CpEIHEM CBA3U
- B3BEILICHHOM CPEIHEN CBS3U
3. MeTtoasl nepapxudeckoi kiactepusannu. Kakoil U3 METO0OB KJIaCTEPHOTO aHAIU3a
MIpU aHAJIM3€ KaH/IUJATOB Ha BKIIIOYEHUS B KJIACTEp HA TEKYIIEM IlIare MCIOJIb3yeT Pe3yabTaThl
OLICHKH JUCIIepCHii?
1. merox Bapna
2. wmeron O6mmkaiiiero cocena
3. METOJ MOJTHOM CBSI3U
4. UEHTPOUIHBIA METOJ
5. METOJ HEB3BEIICHHOTO MOMAPHOTO CPETHETO
4.BuytpuknacrepHas naucnepcus. Hcmons3ys RStudio pemmts 3amady KiacTepHOTO
aHanu3a MeToaoM k-cpeaHux [uisi Habopa naHHbIX iris. [lpu pemeHun 3agadu MCHOIB30BaTh
HauallbHOE 3HAYEHUE TeHeparopa ciay4yalHbIXx uucen 1234. 3agarb MakCUMajdbHOE YHCIIO
urepaunii paBHoe 10. Ywucio kmactepoB 3amarh paBHbBIM TpeM. llepex pemenueM 3agauu
BHITIOJTHUTh ~ CTAHJAPTH3alMI0 3HAYCHUH TapaMeTpoB C ToMombl QyHKIuuM  scale.
Knacrepuzanuio BBITONHIATE MO YETHIPEM IMEPEMEHHBIM Ha0Opa MaHHBIX (JUIMHE W IIHPUHE
YaleaucTUKA U JIenecTka). YeMy paBHO CyMMapHO€ 3Ha4YeHHE BHYTPUKIACTEPHOUN AUCTICPCHH IS
BCEX TPEX KIJIACTEPOB?

S5.Jennporpammel. HaGop maHHBIX 3amaH JAByMsS TIOCJIENOBAaTEIHHOCTSIMHU 3HAYEHUN
MPU3HAKOB.

x<-¢(2,3,4,5,6,7,8,3,5)
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y<-¢(3,2,5,6,3,4,5,10,7).

UeMy paBHO 3HAUCHHE PACCTOSIHUS MEX/1Y YETBEPTHIM H IEBATHIM HAOIIOICHUSIMHU, €CITH BCE
JAHHBIMH OBLIM CTaHJapTU3UPOBAHBI C TOMOIIbIO (QYHKIHH scale, a Takke NMpU MOCTPOCHUH
JIEHPOrPaMMbl UCIIOJIB30BaTh METO MOJIHON CBsi3U (ajbHero cocena)? OTBET AaTh ¢ TOUHOCTh
JI0 JIBYX 3HAKOB TOCJIE 3aIATON

6. [lnarpamma crrystoB. [locite penenus 3a1auu KIIacTepHOTO aHaIU3a ISt HAbopa JaHHBIX
iris moyueHa quarpaMma CUiIy3TOB, KOTOpasi IMEET BHI:

Silhouette plot of (x = clus.iris$cluster, dist = dist(scale(iris[1:4])))
n=150 3 clusters C;
jonjlavecg s

1: 50| 064

2: 471035

31531039

T T T T T 1
0.0 02 04 06 08 1.0
Silhouette width s,

Average silhouette width - 0.46
YKkaxxute HOMCD KJIacCcTepa, Ka4CCTBO q)OpMI/IpOBaHI/ISI KOTOPOI'0 HaUJIydlIee IpHu €€ OLCHKE

MeToA0M cuily3ToB? HoMmep myuriiero kiactepa yka3aTrb YUCIOM

7. meron k-cpenaux. Mcnons3ys RStudio pemmTs 3a1aqy KJIacTepHOTO aHAIN3a METOIOM K-
cpenHuX Juis HaOopa JaHHBIX iris. [Ipu pernieHuu 3ajauu KCIOJB30BaTh HAYaJIbHOE 3HAUCHHE
re’eparopa ciydailHbix uucen 1234. 3ajath MakcuMainbHOE uncio urepanuil papHoe 10. Yucno
KJIACTEPOB 3aJarTh paBHBIM TpeM. Ilepex perieHWeM 3ajay BBIIOJIHHUTH CTaHAAPTU3AIIUIO
3HAYCHHUI MapaMeTpoB ¢ moMolnbio (GyHkuu scale. Kitactepu3amuio BBITOIHATE O YE€THIPEM
NepeMEeHHbIM Ha0opa JaHHBIX (JJIMHE U IIMpPUHE YalleIMCTUKA U JernecTka). UeMy paBHO 4HCIIO
HaOJIIO/IEHUH, TIOTTABIIINX BO BTOPO KiacTep?

8. Metpuku paccrossHusi. Yemy paBHO EBKIHIOBO paccTosiHue MEXAy OOBEKTaMH,
XapakTepU3yeMbIMH JBYMs IIPU3HAKAMM, €CIIM U3BECTHBI 3HAUCHUS IIPU3HAKOB

L2 4
L3
OTBeT 1aTh C TOYHOCTHIO JI0 JBYX 3HAKOB IOCJIE 3aMATON

9. IIpodunm knacTepoB. 3a1a4ya KJIACTEPHOTO aHaIM3a st HA0Opa aHHBIX 1ris pelieHa B
SPSS. 3agaua perranack METOJIOM JIByXATAIMHOTO KJIACTEPHOTO aHanu3a. B pe3ynbTare ee perenus
JUI 3aIaHHOTO 4YHClia KJIAcTepOB PABHOTO TPEeM IOilydeHa Talnuia mpouield KIacTepos,
UMEIOIIas BUJI:

HpoaHaJ'II/IBI/IPOBaB JaHHYIO Ta6J'II/II_ly, YKaXXUTE€ HOMEP KIacTe€pa, Ka4C€CTBO KOTOPOIO
LleHTpouAabl

SEPALL SEPALW PETALL PETALW

CTang. CTang. CTang. CTang,
CpegHee OTEMOHEHWA CpeaHee OTKMNOHEHKA CpegHee OTKMOHEHMA CpegHee OTENOHEHWA

1 5,0060 35249 3,4280 37906 14620 17366 2460 10539
2 61742 59177 2,8333 29940 48065 76298 1,666 ,40908
3 74286 41519 3,3857 34847 6,2286 35456 2,2000 25820
OBLEAMHEHHEI 58433 82807 3,0573 43587 3,7580 1,76630 1,1993 76224
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Hauxynmee. B oTBeTe HOMep yka3aTh YHUCIOM

10. Paccrosane ManxerteHa. Uemy paBHO paccTossHue MaHXeTTeHa MEXIYy OObEKTaMU,
XapaKTepU3yeMbIMU JBYMsI PU3HAKAMU, €CIIM U3BECTHBI 3HAUCHHUS MPU3HAKOB

2 4
I

OTBeT JaTh ¢ TOYHOCTBIO 0 LIEIBIX

11. Paccrosane MunkoBckoro. Mcmons3yss Ha0Op MaHHBIX HPHUCHI, ¢ Momombio SPSS
onpenenuTh paccrosHue Mmexay nepemeHHsiMu SEPALL, SEPALW c nomouipio MeTpUKU
MunkoBckoro Broporo nopsiaka. [Ipu pereHun 3a/1aun BBIIOJIHUTD CTAaHAAPTU3ALMIO 3HAUCHUN
IIEPEMEHHBIX C TIIOMOLIbI0 Z-OLIEHKH. 3ajady peluTh C IOMOILIBI0 HEepapXUUYECKON
KJIaCTepU3alluy, UCIIONB3ya MeTon Bapaa. Pesynbrarel B3aTh 13 Matpulibl 6au3octi. OTBET 1aTh
C TOYHOCTBIO JI0 JABYX 3HAKOB IIOCJIE 3aMATOMN

TunoBble OLIEHOYHbIE MaTepHaJjbl 110 TEME 4

Tumnosbie BONPOCHI VIS OIIPoca no Teme 4
1. Maiite omnpenenenue 3amaud kiaccudukanuu. Kakue METOapl pelieHus 3a7adu
kiaccupukanuu Bel 3Haere?
Oco0eHHOCTH penIeHus 3a1a4 Kiaccu(ukaum ¢ 00y4eHHueM.
JlepeBbs knaccupuKalMy U UX CBOMCTBA.
[IpuBeanTE MPUMEPHI AITOPUTMOB JICPEBHEB.
Kak onpenensercs npaBuiio OCTAHOBKU IOCTPOEHUs iepeBa?
Anroputm CART? IlpuBeaurte npumep ero UCroyib30BaHus.

AN

Tunosble 3a1aHus no Teme 4
3ananmue 1. [TocTpouTs AepeBo pelIeHuH MO JaHHBIM, IPUBEICHHBIM B TaOJIHIIE.

Peiitunr Bo3spact Yposenb/loxona O0pa3oBaHue
0 35 3000 0
0 25 5000 1
0 31 7000 1
1 56 1000 0
1 62 1100 1
1 49 1500 0

3aganume 2. Pemmts 3amady Jjoructudeckod perpeccun. OmnpenenuTs  KauyecTBO
NOCTPOEHHOW Mozenu kiaccupukauuu. PemmTh JaHHYIO 3ajady JApYyruM — METoJaMH
kinaccupukanuy, peanuzoBaHHbIMH B Deductor Academic. CpaBHUTH pe3ynbTaThl peLICHUS
3a/1auu KJIACCU(UKAIIMU C TOMOUIbIO TaOIHUIIbl CONPSKEHHOCTH.

Pelituar O6pazoBanue, Al Joxon, A2 Bo3spacr, A3
HU3KUH BBICIIIEE MaJIbIi 35
HU3KUH cpenHee 0OJBIIION 40

BBICOKHH BBICIIICE 0OJIBIION 30

BBICOKHH BBICIIICE 0OJIBIION 30
HU3KUH cpenHee MaJIbIiA 30

BBICOKHH BBICIIIEE MaJIbIi 35

BBICOKHH BBICIIIEE OOJIBIIION 45

BBICOKHI BBICIIIEE 00O 35

3apanue 3. 3aganue 3. PacueTHo-rpadguyeckoe 3aganue.
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Pemuts 3amauy kinaccudukamu 1yist TpeaioxkeHHoro Habopa qanHeix. Umeercs 15 Habopos
JTaHHBIX, pa3MenieHHbIX B Moodle. Kaxpiii cTyneHT pemaet 3a1a4y KIacCupUKAIUHU 7151 CBOETO
BapuaHTa MCXOMHBIX AaHHBIX. [Ipu permeHun 3agauu KiacCUUKAIMKU CIEAYeT peliaTh 3a1add
KJaccu(UKaMy METOJaMH JIOTUCTUYECKOM pEerpeccuu, JepeBbeB pelleHui, K-Ommkaimmx
cocezieii, ciaydaiiHoro Jieca. B Moodle HaxoguTcsi mpumep pemieHus 3ama4d U opopMIICHUS
otuera. B nmpuMepe npuBeaeHbl CKPUIITHI, TO3BOJISIONINE PEIIUTh JaHHbIC 33/1a4M Ha s3bIke R, a
TaKke ¢ momoinbo miargopmsl Anaconda Navigator u nmpuioxkenus Orange.

Tect
1. JlepeBbs pemeHuii. B pe3ynsraTre THOCTpoeHMs [epeBa pEIICHHH MNPH pEHICHUH 3adaqd
KJIaccu(UKAIUN UPUCOB MOYYeHA TaKas XapaKTePUCTHUKA Y3JIOB:
library(tree)
iris.tree<-tree(iris[,5]~.,iris[,-5])
iris.tree
1) root 150 329.600 setosa ( 0.33333 0.33333 0.33333))
2) Petal.Length <2.45 50 0.000 setosa ( 1.00000 0.00000 0.00000 ) *
3) Petal.Length > 2.45 100 138.600 versicolor ( 0.00000 0.50000 0.50000 )
6) Petal. Width < 1.75 54 33.320 versicolor ( 0.00000 0.90741 0.09259 )
12) Petal.Length <4.9548 9.721 versicolor ( 0.00000 0.97917 0.02083 )
24) Sepal.Length <5.155 5.004 versicolor ( 0.00000 0.80000 0.20000 ) *
25) Sepal.Length > 5.15 43  0.000 versicolor ( 0.00000 1.00000 0.00000 ) *
13) Petal.Length >4.95 6 7.638 virginica ( 0.00000 0.33333 0.66667 ) *
7) Petal. Width > 1.75 46  9.635 virginica ( 0.00000 0.02174 0.97826 )

14) Petal.Length <4.95 6 5.407 virginica ( 0.00000 0.16667 0.83333 ) *

15) Petal.Length > 4.95 40 0.000 virginica ( 0.00000 0.00000 1.00000 ) *
Jns mwecroro y3ia nocTaBbTE COOTBETCTBUE 3HAYCHHUM TApaMETPOB y3j1a U UX HA3BaHUU
- 54
- 33.320
- 0.00000
-0.90741
- 0.09259
BapuanTs! 0TBETOB;

- BeposaTHOCTB TpeThEro Kitacca B y3Jie;

- BeposTHOCTB mEpBOro Kitacca B y3Je;

- KonnuecTBo 21€MEHTOB B y3II€;

- BeposiTHOCTB BTOpOTO KJ1acca B y3Jie;

- Jonst mpaBUIBHO KJIacCU(UIIMPOBAHHBIX B y3II€;
- Jlonst HeBepHOU Ki1accu(UKaIUU B y3J1€

2. Beibop kmaccudukaropa. Mcroip3oBaHue pa3IMYHBIX METOJOB KiAacCH(UKAIMU IO3BOJISET
TIONTYYUTh CIIEIYIOIINE TaOIHIIBI CONPSKEHHOCTH.
MeTox TMHEHHOTO AUCKPUMUHAHTHOTO aHAIH3a

| 69533, 442
| 4546 | 477

Meton k Onmxaiimux cocenelt mpu k=9
| 69938 39

| 4973 || 50

Jloructuueckas perpeccust

| 69770| 207
| 5005 | 18
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MeToz onopHBIX BEKTOPOB

| 69882]| 103
| 4890 | 125
BriOpars ny4muii MeTox 1o MoKa3aTeiko precission
- METOJ| OIIOPHBIX BEKTOPOB
- MeTox k-Ommkaiimmx coceneit
- JIOTUCTHYECKAs perpeccus
- JINHEWHBIN JUCKPUMUHAHTHBIN aHAJIU3

3.Mcnonp30BaHue pa3TUIHBIX METOJOB KiIacCH(hUKAIINH ITO3BOJISET MOMYUUTh CIEAYIONTHE TaOIHITbI
CONPSKEHHOCTH.
Merton TMHEMHOTO TUCKPUMHHAHTHOTO aHAJIM3a

| 69533, 442
L. [ 47

Merton k Gnmwkaiimux coceneit npu k=9
| 69938]| 39]
| 4973 | 50

Jloructuueckas perpeccus

| 69770)| 207
| 5005 || 18

MeTtoz OIOPHBIX BEKTOPOB

| 69882 103|
| 4890 || 125

Bri0path myummid MeToz 1o TTOKa3aTesro accuracy
- METOJT OITOPHBIX BEKTOPOB

- MeToJ k-Ommkaimmx cocenen

- JIOTUCTUYECKAs PErpeccust

- JIMHENHBINA JUCKPUMUHAHTHBIN aHAIU3

- JlepeBbs pemieHuni.

4. Ipu perrennn 3a7a4n KiIacCUPUKAUN HA HA0OPE AaHHBIX iris MOIyYeHO JIEPEBO PEeLICHNUIH
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D - ien Tree iris $ Species
virginica
31 33 35
100%

virginica
.00 49 51
659%

virginica
00 03 97
33%

versicolor

35%

Rattle 2021-a1s-21 12:08:47 Vladimir
KakoBa BeposSTHOCTH OIIMOKH MPH KiIacCH(PUKALINK LIBETKA, €CIIH, AJMHA JenecTKa Oombie 2, 6 cM
u menblie 4,9 cm. OTBEeT JaTh ¢ TOYHOCTBIO JO JABYX 3HAKOB IOcie 3amsaToil. B xadecTBe pazgenurens
UCIIOJIb30BATh 3aILTYIO
5. KauecTBo kmaccudukaropa
Tabnuna conpspbkeHHOCTH (MaTpula MyTaHMIbl, confusion matrix), ModydeHHas MPHU TPOBEPKE
KauecTBa OMHAPHOTO KJIaccu(UKaTopa, UMeeT BT

| 25| 10)
L 8] 14
CTpOKaMI/I ManI/ILIBI SABIIFOTCA HCTHUHHBIC 3HAYCHUA TGCTI/IpyeMBIX O6’BCKTOB, a CTOJ'I6I_I3. -

pe3ynsraTel  TecTHpoBaHMA. UYeMy paBHO 3HAYCHHME IIOKa3aresisi TOYHOCTH — KiaccH]HKaTopa
(precission)? OTBeT AaTh ¢ TOYHOCTHIO /IO IByX 3HAKOB MOCIIE 3aTSTON

6. KauecTBo kiaccudukaropa
Tabnmuna conpspbkeHHOCTH (MaTpula MyTaHMIbl, confusion matrix), molydeHHas MPHU TPOBEPKE
KadecTBa OMHAPHOTO KJIacCU(PHUKATOPa, IMEET BUJT

| 25| 10]
L8l 14

CrpokaMu MaTpHIBl SIBISIIOTCS WCTHHHBIE 3HAYEHHUS] TECTHPYEMBIX OOBEKTOB, a crojbma -
pe3yabTaThl TecTHpoBaHus. UeMy paBHa TOYHOCTH Kiaccudukatopa (recall)? OTBeT AaTh ¢ TOUHOCTHIO JI0
JIBYX 3HAKOB ITOCJIE 3aISITON

7. KauectBo knaccuukann
B pesynbrare pemenus 3anauu kiaaccupukanuy ¢ nomomsio Orange METOAOM AE€PEBbEB PEIICHUN

MMOJIyuCHa MaTpula
- o x

£ Confusion Matrix
Tree Show: |Numbar of instances =
Iris-setosa Iris-versicolor Iris-virginica i

Iris-setosa 10 0 o 10

= Iris-versicolor 0 ] 17

Act

Iris-virginica 0 3 15 18

b3 10 20 15 45

Ouiput [y

Predictions [] probabilties

2pply Astomanca| Select Corract Select Misclassfied Clear Selection

?2BI|B3
Jannass marpuia TONXy4YeHa NpU IMPOBEpPKEe KauyecTBa KIACCH(HUKATOpa C TOMOIIBI0 TECTOBOM
BeIOOpKU. OnipenenuTh 3HaueHue nokasaresns AC. OTBET 1aTh ¢ TOYHOCTBIO JI0 IBYX 3HAKOB TIOCIIE 3aIsTON
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8. Tabmuma comnpspkeHHocTH (confusion matrix). Tabmuma conpsbKEHHOCTH (MaTpHIla ITyTaHHUITHI,
confusion matrix), mosy4eHHAas MPY MPOBEPKE KauecTBa OMHAPHOTO KiIacCU(UKATOPa, UMEET BUJT

| 25| 10)
L 8] 14
CTpOKaMI/I ManI/ILIbI SABIIFIOTCA HMCTHUHHBIC 3HAYCHUA TeCTI/IpyeMLIX 06’E>CI(TOB, a CTOJ'I6I_Ia -

pe3ynbTaThl TeCTHPOBaHUs. UeMy paBHa TOYHOCTH KiaccugukaTopa (accuracy)? OTBET AaTh C TOYHOCTHIO
JIO IBYX 3HAKOB TIOCJIC 3aIsITOM

TunoBbie OLIEHOYHbIE MaTepHuaJbl 110 TEME 5
TunoBblie BOIIPOCHI IJIA OIIPOCA IO TEME 5

3amanusa mo Teme 5
3apanme 1. Pemuth 3amady ¢akTopHOro aHainusa A HaOopa aaHHbIX ausland.sav. JlaHHble
IPEICTaBISAI0OT COOON pe3ynbTaThl aHKETUPOBaHUs, poBeAeHHoro Mucrtutyrom Couuonoruu
YuuBepcutera MapOypr. Ha ocHoBe pa3paboTaHHOW aHKETBl Ha JIBYX TI'€CCEHCKHX
METAJULYPTHUYE€CKUX TPEeANpUITUAX OBbI0O IPOU3BEIACHO MCCIEIOBAaHME OTHOILEHUS K
uHocTpaHaM. OnpaliMBaeMbIM HPEAJIOKUIN BbICKA3aTh CBOE OTHOILEHHUE K CIEAYIOLIMM
IATHAALATH [TOJIOKECHUSIM:

e 1. HeoOXoauMo ymydmmTh HHTETPALUIO HHOCTPAHIIEB.
. Heo0xoanmMo Msirde OTHOCUTBCS K O€KEHIaM.
. Henbru I'epmManuy TOHKHBI OBITH TOTPAYCHBI HA HYX/IBI CTPAHbI.
. 'epmanus — 310 He ciryx0a colMaTbHON MOMOILM JIJIs1 BCETO MUDA.
. HeoOxoammo craparbcst HaJlaXKMBaTh XOPOIINE OTHOMICHUS APYT C JPYTOM.
. IIpaBa GexeH1eB ciaeyeT OrpaHu4UTh.
. HeM1ibI cTaHYT MEHBIIMHCTBOM.
. IIpaBo OexeHLeB HEOOX0IMMO OXpaHATh BO Beel EBpore.
. BpaxxneOHoCTh K HHOCTpaHIIaM HAHOCUT Bpel SKOHOMUKe [ epmanum.

e 10. CHayasia HEOOX0IMMO CO3/1aTh HOPMaJIbHbIE KWIHIIHBIE YCIOBHUS JJIs1 HEMIIEB.

o 11. MBI Beaib TOXKE MPAKTHUYECKHU BE3/E SBIAEMCSI HHOCTPAHIIAMU.

e 12. MynbTuKyIbTYypa O3Ha4aeT MYJIbTUKPUMHUHAI.

e 13. B noake HeT cBOOOIHBIX MECT.

e 14. HOCTpaHIBI BOH.

e 15. MnTerpaiiust ”YHOCTPAHIIEB — 3TO YOUNCTBO HAIlUH.

O1neHKM CTaBUJIMCh MO CceMHOANbHOM IIKaje: OT mojHoro Hecoryacus (1) mo momHoro
cornacusi (7). PesynpraThl ompoca ans 90 uemoBek XpaHArcs B (aiine ausland.sav B
nepeMeHHbIX al - al5. Ilpumep npuseneH B camoyuutene SPSS.

OTmeTuM, 4YTO JaHHbIE NPUBEIEHbI Ha HEMEUKOM s3bike. [Ipu BBINONHEHUM 3alaHud
CJIElyET JaHHBIE NIPEACTABUTH HA PYCCKOM SI3BIKE.

[ ]
O 03O L B Wi

Tect

1. Dranbl pakTOpHOTO aHATU3a

[TocTaBpTe COOTBETCTBHME MEXIYy HOMEpaMU JTamoB (AKTOPHOTO aHaluM3a U UX
COZIEpKaHUEM

1. Br16op MeTona hakTopHOTO aHaNM3a

2. Br16op uncina koMmnoHeHT ((hakTopoB)

3. [TocTpoenue marpul] U onpeAeseHUe 3HAYeHUH KOMIIOHEHT ((akTopoB) JUIs
Ka)XJIOTO HaOIOJIeHUs

4. Bpaienne koMnoHeHT (¢pakTopoB
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http://www.datuapstrade.lv/spss/upload/ausland.sav

5.

HNHuTepnperalius MoJTy4eHHBIX KOMITIOHEHT ((paKTOpOB)
2. KoppensunoHHast Marpuia
I[HarpaMMa KOoppensiuuoHHON MaTpullsl [lupcona nmeer Buj

enrrergrjcn IJSJudgeRatlngs |p_s|ng Pearsen ,_.

—

Rattie 2021-a18-21 2024 16 Viadimir

BriOepuTe npaBUIbHBII OTBET
3 PEKTUBHOCTH (PaKTOPHOTO aHAIM3a HEBBICOKA

clieflyeT BBIOJMHATH (haKTOpHbIN aHanu3. OJHAKO A0 3TOro HEoOXOAUMO BBIOPAThH
ITOJIMHO’KECTBO AHAJIU3UPYEMBIX ITEPEMEHHBIX

l.
2.

3.
4.

5.

AW N —

5.

KomnoHerT2

[lenecoobpa3Ho pemuTh 3a/1a4y

1

bakTopHOro aHamn3a

JIist TpUHSITHS PEIISHUs O MeNIeco00pa3sHOCTH (aKTOPHOTO aHAIH3a HEOOXOIUMO
UCIIOJIb30BaTh HEMapaMeTPUIECKUE KPUTEPUU KOPPEISIIIHH
®dakTOpHBIA aHaMW3 He IenecoodpaseH. HyxHo mompoOoBaTh pemdTh 3aaady
METO/IOM TJIABHBIX KOMITOHEHT
3. Marpuna GpakTopHBIX Harpy30K
Yro 03Ha4aeT 3NeMEHT MaTpUILlbl (PaKTOPHBIX HATPY30K aij?
KOPPEISALNI0 MEXTy IEpEMEHHOH U (haKTOPOM (KOMIIOHEHTOM)
KOBAapHUAIUIO MEX]Ty HaOIIOACHUSIMU
CYMMAapHYIO TUCTIEPCUIO HAOMIOIEHUN JUTsl KaXKI0M TTepeMEHHBIX
JTUCTIEPCUI0 HAOMIOACHUHN ISl KaXA0T0 akTopa (KOMIIOHEHTA)
CTaHIAPTU3UPOBAHHOE 3HAYCHHE TTEPEMEHHOMN
4. OueHka kadecTBa (h)aKTOPHOTO aHATTU3a
B pesynbrare perienus 3amaun (haKTOPHOTO aHANM3a TMONYy4YeHBI TpaUKU HATPY30K IS
Ka)X/IOr0 THIA [[BeTKa Habopa JaHHBIX iris

[Auarpanua KOMNOHEHTa BO BPALLAEMOM MPOCTPAHCTBE ANS LIBETOB Setosa

o PETALW
®

5 00 05

KomnowrenT 1
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[AuarpamMma KoMrnoHeHTa B0 BpallaeMoM NpocTpaHcTBe versicolor
SEPALW
°
PETALW
°
PETALL
05 =

SEPALL
®

KomnoHeHT 2

an 05 0 s 10
KomnoHenT 1

280 virginica

PETALW
° sepaLN
°

°
FETALL

KomnoHeHT2

Y] 05 1a

KomnoHeHT 1

|
Bribepure npaBUiIbHOE PaHKHPOBAHUE KAUECTBA PEIICHUS 3a71a4H (PAKTOPHOTO aHAIN3A JIS
pa3HbIX KJIACCOB IIBETOB

1. Ka4eCTBO OJUHAKOBOC

2 1 setosa, 2. versicolor, 3 — virginica
3. 1 setosa, 2. - virginica, 3. - versicolor
4 3 setosa, 2. - virginica, 1. - versicolor
5. 3 setosa, 1. - virginica, 2. - versicolor

5. Kpurepuii Kaiizepa
JuarpamMma KaMEHUCTOM OCHITTH UMEET BU/T

AunarpamMma KaMeHUCTON oCbInu

X —*— PC Actual Data

- PC Simulated Data
—&— FA Actual Data
- d 2 === FA Simulated Data

x

eigenvalues of principal components and factor analysis
L

Factor/Component Number

quy PpaBHO PEKOMCHAYEMOEC YKUCJIO MNTaBHBIX KOMIIOHCHT IJIA q)aKTI/I‘IeCKI/IX JaHHBIX, €CJIN
HCIOJIB3YCTCS METO INTaBHBIX koMmnoHeHT? OTBeT JaTb YU CJIIOM

6. Matpuna (pakTopHBIX Harpy30K

Ucxonnpiii Habop maHHBIX coaepkutT 20 HaOmoneHnuit u 11 nmepemenusix (feature). ITocne
aHanM3a 3HAYEHWH KpuTepueB (DAKTOPHOrO aHalW3a MPHUHITO pEIIeHHe O JBYX (akTopax.

27



Juarpamma pe3yiabTaTtoB (pakTOPHOTO aHAJIW3a UMEET BU:

Factor Analysis

Bribepure npaBuIIbHYIO pa3MEpPHOCTb MaTPHUIlbl (PaKTOPHBIX HATPY30K, €CIU MPEBOE YHCIIO
napsl 4uces onpeAessieT YUCIo CTPOK, a BTOPOE - YUCIIO CTOIOL0B

7. MeTo1 I1aBHBIX KOMIIOHEHT

B pesymprare pemieHusl 3aadud COKpAIICHUs Pa3MEpHOCTH Il Habopa iris MeTomoM
[JIABHBIX KOMIIOHEHT ITOJy4€HbI TaOIHIIb

COmMpOonent Tt

crsstrain, crssnumericl), scale = nU.

([}

KaxoBa 101151 00bsicHEHHOH IMcTIepCUH IEPEMEHHBIX [1EPBOM INIaBHON KOMITIOHEHTOI? OTBET

JaTh C TOYHOCTBIO 10 JBYX 3HAKOB IIOCIIE 3alsATOW. B KayecTBe pasgenuTens UCIONIb30BaTh
3aIATYyI0

8. MeTox ri1aBHBIX KOMIIOHEHT

Jist perenus 3a1aun (aKTOPHOTO aHaNK3a B R BBINMOMHEH CAEIYIOUIHI CKPHUIIT

library(psych)

pc <- principal(USJudgeRatings[,-1], nfactors=6,rotate='none'). CKOJIBKO IJIaBHBIX
KOMITOHEHT JJOCTAaTOYHO TSI penieHus 3a1a49u pakTopHoro aHaian3a? OTBET JaTh YUCIOM

9. MeTo1 IITaBHBIX KOMIIOHEHT

HpI/I pemiCHUN 3aJavu OpAHUHAJIN3alUU IIOJYyYCHA JuarpaMma. Kakas A0JI1 JUCTICPpCUN
MNEPEMCHHBIX OMMMUCBIBACTCA C ITIOMOIIBIO ABYX ITIABHBIX KOMIIOHEHT?
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PCA - USJudgeRatings data
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i DANNEHY,J.F

BRACKEN,J.L waLlRA
1- 0
LEVISTERR L ZARRILUKG. PASK_%(HE.L: DM
TIERNEY W.LJR. NARUK H.J
. .
, { SPEZIALE J A
. COHEN5.sYPORW. PLEVINEL LR WULver e
= . H W M.
g STAPLETENEIF .
jack TESTOR.J. ; s
Qo mm TR SATANESREMEE ML UBINOW.LE
€ GRILLOAE  ° HAMILLEC. o * SRR
[=] . 1l - HaW
HEALEY AH DERNIHTANC A O'SULLIVANT J.
MCGRATH ) F . O'BRIENF. .
v !
AARONSON.L H iy
G WRIGHT Rfirns £.B
Y i ALEXANDER J M
DEVITAH., MSSALHM D
L '
-
MIGNONE A F MARTIN, L F.
. .
DRISCOLLR.J
| ! ! i | |
75 5.0 25 0.0 25 5.0

Dim1 (92.2%)

OTBeT AaTb € TOYHOCTBIO N0 ABYX 3HAKOB ITOCJIC 3aIIITON

10. CoOcTBEeHHBIE 3HAYECHUS

[Ipn pemenun 3agaun (HaKTOPHOIO aHalM3a METOJOM IJABHBIX KOMIOHEHT B SPSS
HoJIy4eHa Tabuuna oObsICHEHHOW COBOKYITHOM AUCIIEPCUU.

OBbAcHEHHAA cOBOKYNHaA AUCNepcHA

HayankHele coBCTEEHHEIE 3HAUEHWA M3BMEUEHWE CYMMEI KEROPATOE HArpy3oK
CymmapHEIi CymmapHeli
KOMAOHEHT Ecero % gucnepcuu % Ecero % gucnepcum %
1 291 72,770 72770 2,91 72770 72,770
2 a2 23,031 85,801 921 23,031 95,801
3 147 3,684 89,485
4 0 15 100,000

MeTod BelAeNeHWA PAKTOROB: MEeTOM TNABHBIX KOMMOHEHT.

Uemy paBHO COOCTBEHHOE 3HAYCHHE JUIsI TIEPBOM TJIaBHOM KOMMOHEHTHI? OTBET AaTh C
TOYHOCTBIO JI0 IBYX 3HAKOB IIOCIIE 3aMsTOU

Kuroun:
1 2 3 4 5 6 7 9 10
1-1, 2-2, 2 1 3 4 | (11,2) 0,92 1 0,96 2,91
3-3, 4-4,
5-5

Tunosblie OLIEeHOYHBbIE MaTePHAJIbI 110 Teme 6
Tunosbie BONPOCHI 1JIs1 ONIPOCA 1O Teme 6

1. 3auem HCIIOJIB3YKOTCA  aCCOHUATHUBHBIC npaBI/ma? HpI/IBeIII/ITe nNpuMEpbl  3aJa4
HCIIOJIb30BAHUA aCCOIUATUBHBIX ITpaBUIJI.

2. [laiiTe ompeneneHue acCOLMATHBHOIO MpaBWiia. 3aueM HCIOJIBb3YIOTCS 00OOIIEHHbIE
npasuiia? Yto takoe Tpanzakuus. [IpuBenute npumepsl TpaH3aKIIHiA.
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Kakune nokasarenn UCHONb3yIOTCA U1l MIOCTPOCHUS MpaBuiia?
AJITOPUTMBI MOCTPOCHUS aCCOIIMATHBHBIX MPABUJ. AJITOPUTM apriori.
O6mas xapakrepucruka rmakera Deductor (Loginom).
Ucnonp3oBanue makera Deductor (Loginom) juist pemieHus 3a1a4 WHTEIUIEKTYaIbHOTO
aHaJIn3a JIaHHBIX.

Tunosble 3aaHus Mo Teme 6

3aganue 1

[MocTpouts accoumaTuBHBIC IPaBUIIA 0 UMEEMBIM TpaH3akIusM. Paccunrars

XapaKTEPUCTHUKH ISl KAKIOTO TPaBUIIA.

SIS S

Tpan3akuuonHas 6a3a JaHHBIX
TID IIpuoOpeTeHHbIE MOKYNKH
100 pEMEHB, JKEHCKasi CYMKa, IOPTMOHE
200 JKEHCKasi CyMKa, KOCMETHYKA
300 JKEHCKasl CYMKa, pEMEHb, KIIOUYHUIA, IOPTMOHE
400 JTAMCKHH 30HT, KITIOYHHIIA, KOCMETHIKA
500 pEMEHB, JKEHCKasi CYMKa, HIOPTMOHE, KJIIOYHHUIIA
600 KOCMETHYKa, IIOPTMOHE
700 peMeHb, TopTQeNs

Kontpoabnas padora
[TpakTHyeckoe KOHTPOJIBHOE 3a/laHue BKIIOYaeT IATh 3ajgad. l1laGnoHBl KOHTPOIBHOM
pabotel pa3memniensl B Qaiine Excel. K Temarnke 3amau oTHOCSTCA: 3a7a4a OYMCTKH JAHHBIX,
uepapxuueckas 3ajada KJIacTepHOro aHalln3a, peLIECHHUE 3a/1a4i KIaCTEPHOrO aHaJIn3a METO0B K-
CpEeIHUX, IOCTPOCHUE aCCOLMATUBHBIX IIPaBUJI, [IOCTPOEHUE JIEpEeBa PELLIEHUH, PELLICHUE 3a/1aun
METOZIOM TJIaBHBIX KOMITIOHEHT. 3aiauu pematorcs B IBM SPSS, R, Python,
[Ipumep 3apmaun. IlocTpouThs AEHApPOrpaMMYy, HCHOIB3Ys EBKIMIOBO PacCTOSHHE U METOJ
"nanpHero cocena". Ilepen mocTpoeHMEM KIIACTEPOB BBINOJIHUTH CTAaHAAPTHU3ALMIO 3HAYCHUU

arpuOyTOB
Homep obObekra x1 x2
1 3,00 10,00
2 4,00 11,00
3 6,00 10,00
4 10,00 9,00
5 11,00 9,00
6 10,00 7,00
Haiitu ACCOLIMATHUBHBIC ITPaBUJid, €CJIM MHOXKCCTBA TpaHSaKHI/Iﬁ HUMCIOT BU
TID [IpenqmeTHBIC HAOOPHI
TID1 3yOHas macTa KpeM JUIsl OpUTHS IaMIyHb
TID2 MBLIO JI€3010paHT IaMIyHb
JIOChEH TI0CIIe
TID3 IaMIyHb JI€3010paHT OpHUTHs IaMIyHb
JOChEH
rocie
TID4 KpeM JUIsI OpUThS IaMIyHb JI€30/10PAHT OpUTHS
TIDS JIOCBEH TI0CIIe OPUTHS MBLIO 3yOHas macTa
JIOChEH T0CIIe
TID6 JI€30JJOPAHT MBLJIO OpUTHsI JI€30/10paHT
TID7 JI€30/10PAHT aMIyHb
TID§ 3yOHas macTa JI€3010PAHT KpeM Juist OpUThs
JIOChEH MOCIe
TID9 JI€30JI0PAHT MBIJIO OpuTHs
TID10 JIOCBEH T0CIIe OPUTHS [IAMITYHb

5. Oueﬂoqnme MaTepHaJIbl HpOMe)KyTO‘lHOﬁ aTTeCTAallMi IO JUCHUIIJIMHE

5.1 DK3aMeH NMPOBOAUTCS C NPHMEHEHHEM CJIeAYIOIINX METOI0B (CPeACTB):
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DK3aMeH TPOBOJUTCS B KOMIBIOTEPHOM Kjacce B ycTHOU (opme. Bo Bpems sk3zameHa
MIPOBEPSIETCS] yPOBEHB 3HAHUH 10 «AHAIIM3Y JAHHBIX», @ TAK)KE YPOBEHb YMEHUM peIIaTh yueOHbIS
3aJ]auyu aHaJIM3a JaHHBIX C MCIIOJIb30BAHUEM MPOTPAMMHBIX NMpUIoKeHUH. K sKk3aMeHy CTyneHThI
JOJDKHBI PEIIUTh 3aJIaHus TI0 BCEM TeMaM y4eOHOW MUCIUIUIMHBL. Pe3ynbTarhl pemieHus 3anad
MOTYT OBbITh MCIIOJI30BAaHbI MPHU PELICHUHN MPAKTUUYECKOW 3aJa4yd B COOTBETCTBUHM C MMEEMBIM
nepeuneM 3ajad. [Ipumep 3amau npuBeneH B mporpamme. [Ipu oTBere Ha BOIMPOCHI CTYIEHT
MOKa3bIBa€T YMEHHE pelllaThb MPaKTHUECKHE 3a7addl C HCIOJIb30BAHUEM HWHTETPUPOBAHHBIX
cpenctB paspabotku IDE Rstudio, Anaconda navigator (Jupyter Notebook )

[IpomexxyTouHast arrectamusi MOXeT mpoBoauThess yctHo B JIOT/mucemenno /
TecTupoBaHue. /sl ycremHoro oCBOGHUs Kypca ydallleMycsl pEKOMEHAYETCSl 03HAKOMHUTHCS C
JIMTEepaTypou, pa3MelIeHHOH B pasaeie 6, 1 MmatepuaiaMu, BbUiokeHHbIMU B JIOT.

5.2.1lepeyeHb KOMNETEHIHII C YKa3aHUEM 3TANoOB X GOPMUPOBAHUS B MPollecCe OCBOEHMSI
00pa3oBare/ibHOI MPOrpaMMBbl.

Tabmuna 4.2
Kon HanmenoBanmue Kon HanmeHoBanme  KOMITIOHEHTA
KOMITIETCHI] | KOMIIETCHIINHU KommioneHTa | KOMITETECHIIUH
5071 KOMIIETEHIIUHA
YK OC-9 Crocoben nucrons3oBathk | YK OC-9.3 Crocobexn MPUBOAUTH
OCHOBBI DKOHOMHYECKHUX 3HAHUI SKOHOMHYECKOE OO0OCHOBAHHE
JUIS.  TIPUHATHS SKOHOMUYECKH MPUHUMAEMbIX  pEUICHUH B
O00OCHOBAaHHBIX  pCIICHUH B Pa3IUYHBIX chepax
Pa3IMYHBIX chepax JIeSITENLHOCTH
JESITEILHOCTH

IToka3aresm M KpPUTepHH OLCHUBAHUS KOMIETEHLIMii HAa Pa3jIMYHBIX 3Tamax MX
(¢popmupoBanus

Tabmuma 4.3
Koa xomnmonenTa Ioxka3aresnn ouennBanusi | Kpurepuii oneHuBanus
KOMIIETCHIIUH
YK OC-9.3 [IpuBoaut 1. [IpencraBnensl pe3ynbTaTbl BBINOTHEHUS
DKOHOMHYECKOE yueOHBIX KEHCOB IO pEHICHHUIO 3a7a4 aHAJTUTHKU
000CHOBaHHE JIaHHBIX.
IPHHAMAEMbIX 2. [IpuBenenst CKPHITHI, pe3yABTATHI

pelIeHus 3a7ad  pPa3BEIbIBATEIIBHOTO  aHAIN3a,
WHTEIJIEKTYalbHOTO  aHajiu3a, MHOTOMEpPHOI
CTaTUCTHKH C HCIIOJIb30BAHHEM CTaTUCTHYECKHX
MAKeTOB, SI3BIKOB CTaTHCTHYeCKoi o0paboTku (R,
Python).

3. [IpaBUNbHO BBIMONHEHUS HHTEPIPETALNS
PE3yIIBTaTOB MOJICITHPOBAHUS, HX BT AL

4. C,I[eﬂaHLI MNpaBUJIIBHBIC OTBCTHI HaA IMOCTABJICHHBIC
BOHpOC])I HJIN TECThI

peUIeHUH B pa3IMYHbIX
cdepax AesITeNbHOCTH

Tunosbie OLEHOYHBbIE MATEPHAJIBI IPOMEKYTOYHOM aTTeCTallH.

Tunosbie BONPOCHI, BBIHOCHMbIE Ha IK3aMeH:
1. JlaTh XapaKTepUCTHKY CUCTEM MOAAEPKKH MPUHATHS PEIICHUN, XpaHUINIL TaHHBIX.
2. Cdopmynuposars cBoiictBa OLAP u OLTP-cucreM, HATH WX OTIUYHS.
3. Jare onpenenenue texnonoruu KDD. OxapakrepusoBars dtamsl aHanu3a gaaHelx KDD.
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10.

11.

12.

13.
14.

15.

16.

17.
18.

19.

20.
21.

22.
23.
24.

25.
26.

27.

28.
29.

30.

OOBSICHUTH  COAEpP)KAHUE OCHOBHBIX  JJIEMEHTOB  MAaTeMaTHMYECKOHW  CTATHUCTHUKH,
UCIIOJIB3YEMBIX JUIsl aHAJIW3a JaHHBIX. J[aTh XapakTepHUCTUKY OIepanuil arperupoBaHUs
JAaHHBIX.

OxapakTepu30BaTh colepkaHue HadanbHBIX 3TanoB KDD, mpemoOpaboTku, ouucTKa U
TpaHchopMalMK JaHHBIX.

Cnenarb 0030p OCHOBHOTO COJEpXKaHHS pPa3BEABIBATEIIBHOTO aHAIM3a, COACpIKaHUS
Mozenu Throku. YKa3aTb OCHOBHBIE 3a7ja4 Pa3BEbIBATEIIBHOIO aHAJIN3A.

Jlate onpezeneHne MOHATHS aHOMAJIMU. BBIMOIHUTE XapaKTEepUCTUKY METOI0B OOpPHOBI ¢
aHoManusMHu. [laTh XapaKTepUCTHUKY SMYHBIX AuarpaMmm. IIpusBectu npumepsl.

Jlare ompezeneHue TMOBTOPHOW BBIOOPKH. YKa3aTh METObl IOBTOPHOW BBIOOPKH U
OpraHU3al1H UX UCIIOIb30BAHHUS.

Ha3Barp ocHOBHbBIE TpauyecKHe CpelncTBa aHaln3a. XapaKTepHU30BaTh OPraHHU3ALHUIO
IIOCTPOEHUS] THCTOIPaMM U BEPOSITHOCTHBIX I'pa(MKOB, a TAaKXKe MX HCIOJIb30BaHMS MpPU
pa3BebIBaTEIbHOM aHAJIMU3E.

Onucars opraHu3anyio NIPOBEPKU THIIOTES O 3aKOHaX pacnpenencHus. [Ipusectu npumepsl
IIPOBEpPKU Tunores3 B R.

Onucars opraHM3alMio IIPOBEPKU THUIIOTE3 ¢ Hcnosb3oBaHueM T-kpurepus. llpusectn
IpUMEpHI TPOBEPKU TUNoTe3 B R.

Onpenenuts rUCTOrpaMMy paclpeleeHus U AUarpaMMa «uK ¢ ycamu». Onucarb ux
MCIIOJIb30BaHME MPH MPOBEPKE TMIIOTE3bI O 3aKOHE PacIIpeIEeICHHUS.

Oxapakrepu30Barh s3bIK R. BBINOIHUTE 0030p €ro OCHOBHBIX BO3MOXKHOCTEH.
Oxapakrepmu3oBath rpaduueckyto cpexy RStudio.  IlpuBectm mnpumepsl pemieHUs
HOPOCTEHUIINX 33134 C IOMOIIBIO JaHHOH rpadudeckoil cpesl

Harb o6myro xapaktepuctuka SPSS. [IpuBectu nmpumeps! pelieHust 3a1a4 OnucaTeIbHON
CTaTUCTUKH.

Onpenenuth 3afady KilacTepHoro asanusa. /latb oOIIyI0 XapaKTEpUCTHUKY METO/0B
KJIACTEPHOT'O aHaJIn3a.

[TpuBecT npuMepbl METPUK KJIACTEPHOIO aHAIU3A.

Jlath XapakTepUCTHKY METOJOB OIpelesieHusl OIM30CTH MEeXIy Kiactepamu. [Ipusectu
IIPUMEpHI PeIIeHuUs 3a1a4 OIpeieieH sl OIU30CTH.

OOBsicHUTH ~ cofiep)KaHUE  HMepapXMuecKod  kiacrepusauuu.  OxapakTepu3oBaTh
arJIOMEpaTUBHBIN U TUBU3UMHBIA MeTonbl. IIpuBectu npumeps! B R.

XapakTepru3oBaTb METO K-cpeaHux. [IpuBectu npumeps! pemenus 3anad B SPSS u B R.
JlaTh XapakTepuCTHKY MeTo/1a K-cpeIHHX, METO/I0B ONPEENIEHUs YKClia KJIIaCTEPOB, METOAA
JIOKTS.

Onpenenutb CTPYKTYpY aCCOLMATUBHBIX MPABHII, HOHATUS aHTUMOHOTOHHOCTH.
Onpenenuts METPUKU IIOCTPOCHUS aCCOLIMATUBHBIX ITPABUIL.

XapakTepr30oBaTh aJrOPUTM MOCTPOCHUS ACCOLMATHBHBIX IpaBWJ a’priori, yka3arb Ha
apaMeTpsl, UCIOIb3yEMBIE IIPU IIOCTPOCHUHU ITPABHIL.

Jlatb onpeneneHue qepeBbeB pemieHni. J{ath o01yto XapakTepucTUKa AEPEBbEB PEILICHUI.
Cnenarb 0030p anropuTMOB ITOCTPOEHHUS AEPEBHEB PEIICHUH. XapaKkTepu30BaTh aITOPUTM
CARD, C4.5.

XapakrepuszoBarb 3aaaun kinaccudukanuu. lare onpenenenne ROC-kpuBoii. Omnucarb
OpraHu3aIMio OIeHKW KadecTBa kiaccupukamuu ¢ momompio AUC. OOBSICHUTH
OopraHuzanio pemeHus 3agaud  kiaccuukauuu B Deductor. IlpuBectn mnpumep
noctpoernsi ROC-kpuBoii.

ITpuBecTH XapakTepUCTUKY IOCTPOEHUS I€PEBLEB pelieHus B R.

XapaktepuszoBarb MeToa random forest. JlaTb XapakTepUCTHKY, MPUBECTH MHPHUMEPHI
peleHns 3a1a4 KJIacCu(pUKaIUU C TOMOIIBI0 METO/Ia CIy4aiiHOTO Jieca.
Oxapakrepu3oBarh TaOnMIy comnpspkeHHOCTH (conclusion). Omnucare OpraHU3aIHio
MOCTPOEHUsS TabIMIl CONMpsDKEHHOCTH B R. YTOUHUTH cozmepkaHHe OMIMOOK MEpBOrO U
BTOPOTO pOAa.
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31. late ompeaeneHue JOTHUCTUYECKOW perpeccuu. IIpuBecTn mnpumepsl pemieHus 3aaad
OuHapHO# Kiaccu(UKauM pa3uYHBIME MeTonamMHu. OnpeaenuTbh HOHATHE aHcaMmOus
METOJIOB.

32. atb onpeneneHue HeliponHoi cetu. Knaccupumposars HEHPOHHBIE CETH.

33. XapakTepu3oBaTh aKTHBU3AIMOHHBIC (PYHKIIMHM HEHpOHA.

34. IlpuBectu mpuUMepbl apXUTEKTypa HEWpoHHOH ceTu. llocTpouTh HENWpOHHBIE CETU B
Deductor.

35. JlaTb XapaKTepUCTUKY OCHOB CHHTAKCHCAa S13bIKa R, CTPYKTYpBI JaHHBIX A3BIKA.

36. XapakTepu30BaTh CpeACTBA UMIIOPTA U SKCIOPTA AaHHBIX. [IpuBeCTH npumepsl.

37. Knaccudunuponars rpaduky B R. [IpuBectu npumepsi.

38. XapakTepu3oBarh cpeiCcTBa aHaIM3 BEIOOPKH B R. [IpuBectu npumepsl.

39. IlponeMOHCTpUpOBaTh OpPraHU3aLMI0 MIPOBEPKU cTaTUCcTHYecKuX rumnore3 B R, B SPSS.
Ornucarb cofepKaHue U OpraHU3aIMI0 UCIONb30BaHus Kputepusi CTbIOICHTa U KPUTEPUS
Manna-Yurtau.

40. ITpomeMOHCTpHpPOBaTh pEIICHUE 3a]lad KoppessiiuoHHoro aHanusa B R. Cuenars 0030p
CPEICTB KOPPESALMOHHOIO aHAIN3A.

41. Xapakrepusoarb koppemsauuu [lupcona, Cnupmena, Kenpanna, yacTHOH KOppEISLIUH.
[Toxa3aTb mpuMepbl UX UCIIOIb30BAHMUS.

42. Jlate XapakTepUCTUKY 3a/1a41 (DAKTOPHOTO aHANIN3a

43. ChopmynupoBaTh dTambl pemieHUs 3a1a4 GaKTOPHOTO aHATH3A.

44. Jlats OOIIYIO0 XapaKTEPUCTUKY aCCOLMATUBHBIX MPABUI

45. Jlatp 0o0IIyI0O XapaKTEpPUCTUKY aITOpUTMA a priori

46. XapakTepu3oBaTh PEKOMEHIATEIbHBIE CUCTEMBI.

TunoBble KOHTPOJIbHBIE 32JaHUS HA IK3aAMEH:

3apaya 1. [IpoBeputh rumoresy 0 3HaYMMOM OTIMYUHU CpPEIHEro Oaja 3a dK3aMEHbl B
JIECSITOM M OJJMHHAJIIIATOM KJlaccax, UCHoib3ysl KpuTepuil CThroieHTa 1 KpuTepuii ManHa- YUTHHU.
[TocTpouTs AMarpamMMBbl «SIIUK C yCaMU» JJIs LIKOJIbHUKOB, UMEIOIIKX pa3Hble Xx000u. [locTponTs
JarpaMMmy «J1epeBo-IucTbs». JlaHHble HaxoasTcs B ¢aitie TectrillIkona.txt. 3agauy pemnts B R
u B SPSS.

[ToctpouTs 3agauy Kiaccupukanuu Xo00M B 3aBUCUMOCTH OT PE3YJIbTaTOB TECTUPOBAHMUS.
3anauy kinaccuuKanuy pelnTh ¢ IOMOIIBIO 1EPEBbEB pelieHuil B R.

3apaua 2. Co3nare cinyvailHyro mocienoBaTelabHOCTh pazmepoM B 500 HaOmroneHui c
UCIIOJIB30BaHUEM T'€HEpaTopa PaBHOMEPHO pacIpelesieHHbIX uucen B auanazoHe or 0 mo 10.
ITpoBepUTH CTATUCTUUYECKYIO TMIIOTE3Y O YUCIOBBIX 3HAYEHUSAX TapaMETPOB:

1 H,:a=0,5H :a#0,5.

2H,:a=5H,:a>5.

[Toctpouts rucrorpamMmy pacmpeneneaus B R. Iloctpouts rucrorpaMmy 4actoT u
TUCTOrpaMMy OTHOCHUTENBHBIX 4acToT. [Ipu mocTpoennu ructorpaMMbl OLIEHUTh U 33JaTh YUCIIO
WHTEPBAJIOB. YKa3aTh Ha3BaHUE OCEH U Ha3BaHME TMCTOTPAMMBI, a TAK)KE 3aJIMBKY CUHETO IBETA.
Ha nuarpammy noMecTuTh KpUBYIO S€PHOM INIOTHOCTH, a TAK)KE alllIPOKCUMAIIHIO PABHOMEPHBIM
3aKOHOM pacnpezeneHus. [Ipu noctpoeHnn KpuBoil peryaupoBarh €€ IaKOCTb.

- OLIEHUTh CTaTUCTUYECKUE XaPaKTEPUCTUKH.

- [Ipu mpoBepke rumoTe3sl: UCIOIB30BaTh OJHOBbIOOpOUHbIM T-KpuTepHii. 3a1aTh ypoBEHb
3HauuMocTH 0,05. Mcnons30BaTh OJHOCTOPOHHIOK U IBYXCTOPOHHIOK IIPOBEPKH TMITOTESHI.

- [IpoBepuTh rumoTE3y O PaBHOMEPHOM 3aKOHE PACHpPEENICHUs C MOMOIIBI0 KpUTEPHUS
Konmoroposa-CMupHoOBa.

B R ucnonb3oBars pyHkmuio t.test

3agaua 3. B ¢gaitie [ocCnyxba.txt mpuBeneHbl NaHHBIE MO CTaxXy pabOThI, CTaxy B
JIOJDKHOCTHU M BO3PAcTy B TOCYJapCTBEHHOI cityx0e.

—IlocTpouTth rUCTOrpaMMBbl pacpeAeIeHuUs CIIydaliHbIX BEIUYNH.
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—O1eHUTh BHIOOPOYHBIE XaPAKTEPUCTUKHU.

—IIpoBepuTh cTaTUCTHUECKHE TUIIOTE3bI O 3HAUMMOM OTJIMYUH CTaKa B IOJDKHOCTH, CTaXKa
paboThl Ha roc. ciayx0e U Bo3pacTa JJIsi MYKYMH U KCHIIUH C UCIOJIL30BAHUEM t-KPUTEpHUS U
Kputepusi ManHa- YUTHH.

—IlocTpouts quarpammsbl pazmaxa AJis CIIy4alHbIX BEJIMUHUH: BO3PACT, CTAX CIYKOBI.

3anauy pemnts B SPSS.

3agaua 4. TakCOMOTOPHYIO KOMIIAHMIO HHTEPECYET 3aBHUCHMOCTb MEXIY CpPEeIHUM
npoOeroM aBTOMAIIMHBI B pacdyere Ha 1 J1 TOIUIMBA M BO3PACTOM MAaIIMHBL. bbuin B3sTHL 12
aBTOMAaIIMH OAHOM Mapku. [lockoibKy BOAUTENsAMU ObUIM MYXYMHBI M SKCHIIUHBI,
MPE/IONArajioch, YTO KaKas-TO 4acTh M3MEHYMBOCTH MPOOETa OMpEAeIsaeTCs Pa3HOW TEXHUKOU
BOXKJICHUS] Y MYKUYMH M JKCHIIWH. 3HAU€HHUs CpeIHero mnpodera ObUIM pacCyUTaHbl HA OCHOBE
CBEJICHUN O pacxojie TOPIOYEro Imocie MpoxoxkaeHus mamuHo paccrosauss 100 km. Jannbie
IpUBEJICHBI B TaOIHUIIE.

[Ton (My>X4uHBI, )KEHITUHBI) BospacTt mamuHsl, jgeT Pacxon roprouero, K.
MYX4YMHA 3 8,92
JKEHILMHA 4 8,8
JKEHIMHA 3 9,48
MY>KUMHa 2 9,68
JKEHIIIMHA 1 10,2
MY>KUMHa 5 8,44
MY>KYMHa 4 8,24
MY>KUMHa 1 9,6
JKEHIIIMHA 1 10,4
MY>KYMHa 2 9,24
JKEHIIIMHA 2 9,92
MY’K4YMHA 3 8,08

- OnpenenuTb, 3HAYMMbl JIM pa3IMyMsl MEXIY NpoOeroM Ui BOXUTENCH-MYKYUH H
BOJUTENIEH IKEHIIUH, HCIONb3ys T-TecT s HEe3aBUCUMBIX TIpynn (ABYXCTOPOHHMM U
OJHOCTOPOHHMI). [ MpoBepKH TMIOTE3bl MPOBEPUTH T'MIIOTE3Y O IMOCTOSHCTBE IMCIIEPCUU.
CpaBHUTH pe3ynbTaThl MPOBEPKH TUIIOTE3bl C pe3yJabTaTaMu MPOBEPKU MO Kpurepuro MaHHa-
YuthHu. [locTponTs AMarpaMMsel pa3Maxa.

- [TocTpouTh AMMUYHBIE JUarpamMMbl AJisl BOAUTENIEH MY>KYUH U BOJUTENICH -KEHIIIH.

- PemuTs 3a1a4y NoCcTpOEHUs ONMUCATENBbHON CTaTUCTUKHU B SPSS.

Jns mpoBepku rumotessl mo Kputeputo ManHa-YutHu B R ucnonb3oBarh (QyHKIUIO
wilcox.test(y ~ x, data)

3agauya 5. Co3narh J1Be CilydaiiHblE MOCJIEI0BAaTENbHOCTH JIBYX CIIYYalHBIX BEJIUYMHAX,
pasmepoM B 200 HaOmIONEHWH, NOITYYEHHBIX C TIOMOINBIO T'€HEPATOPOB HOPMAJIBHO
pacnpeesieHHbIX ClydallHbIX YMCeNl, UMEIOIINX OJMHAKOBOE MaTeMaTHUECKOe 0)KUJIaHUE, PABHOE
5 ¥ CKO, COOTBETCTBEHHO 1 1 2.

- [IpoBepuTh rUMOTE3y O PAaBEHCTBE MATeMaTHYECKUX OXHJIAHUN W JUCHEPCUN JTaHHBIX
BEJIMYMH.

- U3menuth reHeparop, /100aBUB B TEPBbIM TI'€HEPATop CMEIIEHHWE MaTeMaTH4eCcKOro
OKuJaHus. BHOBb IPOBEPUTH CTAaTUCTUUECKYIO TUIIOTESY.

- [IpoBepuTh TUNIOTE3BI O HOPMAJILHOM 3aKOHE pacipeesieHusI.

- Haiitu cymmy nsATu cityd4aiiHbIX BEJITMYHH, PABHOMEPHO paclpeesIeHHbIX Ha uHTepBae 0,
2. ITpoBepUTH TUIIOTE3Y O HOPMAJIBHOM 3aKOHE PACIIPECTICHUS] CYMMBI.

3aauy pemuTh ¢ MOMOIIBIO CTaTUCTHYECKUX KpuTepueB B R. IlocTpouts BEpOsSTHOCTHBIE
Y KBaHTWJIb-KBaHTUJIb TPaQUKU.

3anaua 6. Pemmuts 3a1auy kiactepHoro ananuza s ¢aiina CeMeiHoe MoJIoKEeHHeE. tXt. Tpr
pEeIlIeHNH 3a7a4¥ KIaCTePHOTO aHaIIu3a:
- OTIPENICUTH CKIIOHHOCTH K KJIACTEpU3aIlHH;
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- OTIPENICIHTB JIYUNIYI0 METPUKY UePAPXUUECKON KIacTepU3allny;
- BBITIOJTHUTH HEPAPXUUIECCKYIO KIIACTEPHU3AIIHIO;

- OTIPENICUTh COCTAB M LIEHTPOUIBI KJIACTEPOB;

- Pemuts 3a1a4y Kiactepusanuyd METOAOM K-CpemHuX;

- BBINIOTHUTE MHTEPIIPETALINIO TIOTYYEHHBIX KIIACTEPOB;

- BuzyanusupoBarb NoJIy4eHHYIO KIIaCTEPH3AIIHIO;

- 3agauy pemuth B RStudio u B SPSS.

3apauya 7. B mabope Animals Oubnmoreku cluster umerorcs ganHbie 0 20 >KHMBOTHBIX.
3amanel 6 OWHAPHBIX TPHU3HAKOB: TEIUIOKPOBHBIC/HETEIUIOKPOBHBIC; JICTAIOT/HE JIETAIOT;
MI03BOHOYHBII/0€CTI03BOHOYHBIH; HAXOASIIMXCS IO/ YIPO30H BRIMHPAHHMSI, )KUBYIIUX B TPyIIIax.
Pemnte 3anauy kiactepHoro ananusa HaomoaeHuit B SPSS u B R. Mcnionib30Barh nuepapxuyeckyro
KJIACTEPH3AIINIO U KIIACTEPU3AIMIO METOIOM k-cpeHux.

3anaua 8. Pemuth 3aauy KJIacTepHOro aHaiau3a s Habopa gaHHbix USArrests.txt

3agaua 9. Pemuth 3amauy knaccudukanuu uis Habopa JaHHBIX 3aeMiuK. Pa3nenuts
BBIOOPKY Ha OOy4YaroIllyl0 U TecTOBYI0. IIpoBepUTh KayecTBO pelIeHUs 3a7addl C MOMOIIBIO
TaOJIUIBI COMPSDKEHHOCTH. 3anady pemuTh B R u B Orange. [Ipu pemennn 3amauu B Orange
BBIOpaTh Jy4IINi KiacCupUKaTop.

3agaua 10. Pemuth 3amauy kinaccuduKkauy ¢ MOMOMIbIO J€PEBbEB pelieHui ams (aiina
Hpuc B R, Orange, jupyter. OnieHuTh KadecTBO Kiaccudukanuu. C 3TOW [EIbi0 BCIO BBIOOPKY
pa3lenuTh Ha JBE: 00yJarolly0 U KOHTPOJIUPYIOIIYIO, HAIPUMED, C TOMOIIBIO CKPHIITA
* # OOyuaromiasi BHIOOpKa
* train <- iris[c(1:25, 51:75, 101:125), 1:4]
* # TectoBas BEIOOpKa
* test <- iris[c(1:25, 51:75, 101:125)+25, 1:4]
* # Kog knacca aiis oOyyaroieil BBI0opku
cl <-iris[c(1:25, 51:75, 101:125), 5].

3agaya 11. Pemuth 3amauy kinaccudukanuum juig ¢aina Ilponykr.txt. 3amauy pemuTsb
paznuuHbIMU  criocoOaMu. BpiOpare sydmuii  kjgaccu@UKarop ¢ MOMOIIBIO  TaOIUIbI
comnpspkeHHOCTH. [IpoBepky kauecTBa KiacCH(MKAllMU BBITOJIHUTH Ha OOy4arolied BBIOOpKE.
3anauy pemnth B R 1 B Orange.

3agaya 12. Pemmts 3amauy ananmmsa aaHHbix (Kwan K.C. et al, 1976) mo ckopoctu

BBIBEJICHUS M3 OpraHu3Ma uYeloBeKa WHAOMETalldHa — OJHOr0 M3 Haubojee aKTHUBHBIX
IIPOTHUBOBOCIAIUTENbHBIX IIpenaparoB. JJaHHbpie HaxoaaTcs B Habope naHHbIX Indometh.

- Iloctpouts nuarpaMMy 3aBUCHMOCTH KOHLIEHTPAallUM B OpPraHU3ME OT BPEMEHU

BBIBOJIA.

- ITocTpouTs AIMYHYIO AMarpaMMy AJIs KaXA0ro UCIIBITYEMOTO;

- BeIsIBUTH aHOMaJIbHbBIE HAOIIOCHMS,

- Haiitu cpennue 3Ha4eHUs IS KaXKA0H TPYMIbI ¢ HOMOIIBIO (QYHKIIUH

- IlocTpouTth rUCTOrpaMMBbl pacipeesieHusl.

- ITocTpouTs AIMYHBIE TUArPaMMBI ISl KaKJOTO

- HaliT onmcarenbHbIe CTAaTUCTUKH.

- IIpoBepuTh runoTessl 0 3aKOHaX paclpeneIcHus.

3agaya 13. B nHaGope nanubix InsectSprays, XpaHSATCS pe3ylbTaTbl SKCHEPUMEHTA MO
n3ydeHuto 3((HEeKTUBHOCTH IIECTU BUOB HHCEKTULIUHBIX CPE/ICTB.

-ITocTponTs AMKHN C ycaMu IS KaXI0TO CIIpes.

-ITocTpouTh onucaTeNbHYO CTaTUCTUKY.
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-IIpoBepuTh THUIOTE3y O 3HAYUMOCTH OTIMYUN MEXAY pe3yJbTaTaMu HCIIOIb30BaHUS
uncreuuqoB A, C; A, F; E, D ¢ noMonipio A1KAYHON T1UarpaMMBbl.

3agaua 14. Pemuth 3a7a4y IPOBEPKU CTATUCTUUYECKOM THIIOTE3BI O CYTOYHOM pPacxoie
SHEPruH y XYJIOLIABbIX >KEHIIMH U >KEHIIHUH C U30BITOUYHBIM BECOM, €CJIM JIaHHbIE HAXOAATCS B
Habope energy 6ubmmoreku ISWR. [Ipu mpoBepke rHmoOTE3bI HCIOIB30BaTh t-TeCT U TecT MaHHa-
VYutHu. [locTpouTs SIMUHBIE AUarpaMMBbl, THCTOIPaMMBI paclipeieneHus. BbIsIBUTE aHOMAIbHbIE
HaOmonenus. [IpoBepuTh TUIIOTE3Y O MOCTOSHCTBE AUCIIEPCUH.

3agauya 15. Pemuth 3amauy KinactepHoro ananusa it Habopa nansabeix Florida. B HaGope
JNAHHBIX XPaHATCS pPe3yabTarhl rojocoBaHus Ha BeIOOpax IIpesmmenta CILIA B 2000 romy.
AtpubyTramu ABISIOTCS KaHAUAaThl B ipe3uneHTs! (Iop, Oym u ap. Beero 10 kanaunaros. Adams,
G. D. and Fastnow, C. F. (2000) A note on the voting irregularities in Palm Beach, FL. Formerly
at http://madison.hss.cmu.edu/, but no longer available there. 67 cTpok npeacTapistoT coboit 67
HaceneHHbIX MyHKTOB (Habop mannbix Florida {carData})

3apaua 16. Pemuth 3amauy kinactepHoro ananusa ains wraroB CILIA. Jlanasle o mrarax
HaxoxsTes B ¢aitne [tarer.txt.
- -ONpPENEIUTh CKIIOHHOCTh K KJIaCTepU3AIIHH;
- -BBINIOJIHUTH UEPAPXUUECKYIO KJIACTEPU3ALIMIO;
- Pemuts 3aa4y knactepusanuy METOAOM K-CpeqHuX;
- BBINOTHUTE HHTEPIPETAIUIO MTOJYYCHHBIX KJIACTEPOB
3aauy pemmTh nepapXxuuecKiuM METOIOM, a Takke MeToaoM k-cpennux B SPSS u B R.

3agaua 17. Pemuts 3amauy kinaccudukanuu ains HaOopa naHHbix Oneparop.xlsx 3amauy
PELINTD C IOMOILBIO IEPEBHEB PELICHUM.

[Ipu pewmenun 3amaud Ki1accuukaMu HEOOXOAMMO C€O37aTh  OOYyYamoIIyl |
KOHTPOJUPYIOIYI0 BBIOOpKY. [Ipu co3maHmm KOHTpoOJHpyroomeid u oOydaromiei BBIOOPKHU
ucnonbp30Barh GyHkiuio sample. TecToByto BEIOOPKY NOTYyYUTh cllydailHO, BEIOpaB mpumepHo 30
IPOLIEHTOB OT Bcel BbIOOpKU. Harpumep, ¢ momoipio GyHKIUN

test.num <- sample(1:nrow(sales), 50, replace = FALSE),

rae sales —umst ppeiima ¢ TaHHBIMU;

50 — pa3mep TecTOBO BBIOOPKHU.

IIxana oneHkun

OreHka pe3ysbTaToOB MPOU3BOAUTCS Ha OCHOBE OaribHO-pedTHHroBor cuctemsl (BPC).
Hcnonb3oBanue bPC ocyiecTBiseTcst B COOTBETCTBUM ¢ IpHuKa3oM oT 06 ceHTaopsa 2019 . Ne306
«O npuMeHeHUH 0aNIbHO-PEUTHHIOBON CUCTEMBI OLIEHKH 3HAHUHM 00y4JaroLIuXCs».

Cxema pacueToB c(HOpMUpPOBaHA B COOTBETCTBUU C y4YeOHBIM IUIAHOM HalpaBJIeHUS,
COIIaCOBaHA C PYKOBOJUTENIEM HAaydHO-00pa30BaTeIbHOIO HAIPABIEHUS, YTBEPXKJEHA JAEKAHOM
GaxynpTeTa.

3ananue MaxkcumasibHas cyMMa 0aJijioB
Tecr 1

Tect 2

1131

Tecr 3

3aganue «CpecTBa JErko aHaATUTUKI
1132 KnacTtepHblil aHaIu3

3aganue «KnactepHblil aHamm3»

Tect 4

3ananue «3ajaun Ki1accupUKAIII)
Tect 5
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113 3 ®akTopHbIN aHAIN3 2
KonTponpHnas pabora 10
[Tocemenue 3ansaruil 20
DK3aMeH 30
Bcero 100

Cxema pacyeTroB JOBOAMTCS A0 CBEAEHHUS CTYIEHTOB HAa IEPBOM 3aHATHHM IO JAHHOMN
JTUCLUIUIMHE, SBJISETCS COCTAaBHOW 4YacThlo paboyeil mporpaMmbl JUCLUIUIMHBL U COIEPKUT
UH(POPMAITUIO IO M3YYEHUIO AMCUUIUIMHBI, yKa3aHHYIO B IlonokeHuN 0 GayIbHO-PEHTHHIOBOM
cucreMe orieHkH 3HaHui oOydarommxcs B PAHXul'C.

B cnydae ecnu CTyZIeHT B T€UEHUE CEMECTpa HE HAOMPAET MUHUMAJIbHOE YHCIIO OAILIOB,
HeoOxXonuMoe Ui Claud  IPOMEXYTOYHOM aTrTectaluy, TO OH MOXET 3apaboTarhb
JIOTIOJTHUTENbHBIE OaJljIbl, OTPabOTaB COOTBETCTBYIOIIUE pa3Aeibl AMCUUIUIMHBI, TOJYYUB OT
IIPETIOIaBaTelIsl KOMIIEHCUPYIOLINE 3a1aHus.

B cnydae nosydeHuss Ha NMPOMEXKYTOYHOM arTeCcTallud HEYAOBJIETBOPUTEIBHOM OLIEHKHU
CTYIEHTY IPENOCTaBISICTCSl IIPABO IOBTOPHOM aTTECTAllMM B CPOK, YCTAHOBICHHBIA JUIS
JUKBUJALMHI aKaJEMUYECKOU 3a0JDKEHHOCTH 110 UTOTaM COOTBETCTBYIOIEH CECCUU.

OOyuaromuiicsi, HAOpaBLIMA B X0J1€ TEKYIIEro KOHTpouisd B cemecTpe oT 51 1o 70 6anios,
TI0 €T0 KEJIAHHIO MOXKET OBITh OCBOOOYK/ICH OT MPOMEKYTOUHOW aTTECTAIIHH.

KoanuecTBo 60a/1;10B Onenka
NPONUCHI0 OyKBoOil
96-100 OTIIUYHO A
86-95 OTIIUYHO B
71-85 XOPOIIIO C
61-70 XOpOIIIO D
51-60 YIAOBJIETBOPUTEIBHO E

[lepeBox OaniabHBIX OIIGHOK B aKaJEeMHUYECKHE OTMETKH «OTIUYHO», «XOPOIIO»,
«YHAOBJIETBOPUTEIIEHOY

- «OtnuyrOo» (A) - oT 96 Mo 100 GanIoB — TEOpPETUUECKOE COMEpKaHUE Kypca OCBOCHO
MOJIHOCThIO, 0€3 MpoOenoB HEoOXOAMMbIE MpPAKTHUECKHE HaBBIKM pPA0OTbI C OCBOECHHBIM
MarepuaioM copMHpPOBaHBI, BCE MPENYCMOTPEHHBIE MpOrpaMMon o0ydeHHs yaeOHbIe 3aJaHus
BBITTOJTHEHBI, KAY€CTBO WX BBITIOJHEHUS OI[EHEHO MAaKCUMAIIbHBIM YHCIIOM OaJljIoB.

- «Otmnuno» (B) - oT 86 mo 95 6amnoB — TeopeTHyecKoe colep:KaHue Kypca OCBOCHO
MOJIHOCThIO, 0€3 MpoOenoB HEoOXOAMMbIE MpPAaKTHUECKHE HaBBIKM pPA0OTbI C OCBOECHHBIM
MarepuaioM cpopMHpPOBaHBI, BCE MPENYCMOTPEHHBIE MPOrpaMMon 00ydeHHs yueOHbIe 3alaHus
BBINTOJIHEHBI, KAY€CTBO WX BBHITIOJIHEHUS OIEHEHO YMCIIOM 0aJlIoB, OJIM3KUM K MaKCHMATbHOMY.

- «Xopomo» (C) - ot 71 mo 85 GamioB — TEOPETUUYECKOE COAEpkKAHHE Kypca OCBOCHO
MIOJTHOCTBI0, 0€3 POOEIIOB, HEKOTOPHIE MPAKTHYECKUE HABBIKKA PAOOTHI C OCBOSHHBIM MaTepHajioM
c(hopMHPOBaHBI HEJOCTATOUHO, BCE IPEAYCMOTPEHHBIE TPOrpaMMOi 00yueHHsl yueOHbIe 3a1aHuUs
BBINTOJTHEHBI, KaYECTBO BBITIOJHEHUS HU OMHOTO W3 HHUX HE OIEHEHO MHUHUMAJIBHBIM YHCIIOM
0aJIJIOB, HEKOTOPBIE BHUIBI 32/IaHUI BBITIOJIHEHBI C OIIMOKaAMHU.

- «Xopomo» (D) - ot 61 mo 70 GamIoB — TEOPETUUECKOE CONEPIKAaHUE Kypca OCBOEHO
MOJHOCTBI0, 6€3 MPoOesIOB, HEKOTOPhIE MPAKTUYECKUE HABBIKK pabOThI C OCBOEHHBIM MarepHuajIoM
c(OpMHPOBaHBl HEAOCTAaTOYHO, OOJNBIIMHCTBO TPEAYCMOTPEHHBIX TPOTPAMMON  OOyUYCHHS
yueOHBIX 3aJ]aHWil BBITIOTHEHBI, KAYECTBO BBIMOJHEHUS HHU OJHOTO M3 HHUX HE OIEHEHO
MUHHMAJIHHBIM YUCIIOM 0aJUIOB, HEKOTOPHIE BHIBI 33]JAHUI BHIITOTHEHBI C OITHOKAMHU.

- «YnoenetBoputenbHo» (E) - o1 51 mo 60 6aninoB — TeopeTudeckoe copepkanue Kypca
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OCBOCHO YAaCTH4YHO, HO TpoOeNbl HE HOCAT CYHNIECTBEHHOTO XapakTepa,

HeoOXoaMBbIe

NPaKTUYEeCKHE HaBBIKK pabOTHl ¢ OCBOCHHBIM MAaTe€pHajoM B OCHOBHOM C(OPMHPOBAHHI,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MpOrpaMMol OOy4eHHUs Y4YeOHbBIX 3aJaHUil BBIMOJIHEHO,
HEKOTOPBIE U3 BHIMOJHEHHBIX 33aHUH BBITOJHEHBI C OUTHOKAMHU.

OueHovHbIe IHokazaresmn Kputepun onenku
cpelcTBa OLICHKH
(dopmbi
TeKYLIEero u
NPOMe;KYTOYHOI0
KOHTPOJISA)
Omnpoc KoppekTHOCTh 1 IIOJIHOTa OTBETOB Onpoc IpOBOANTCS B XOJIE 3aHATHS U
€ro pe3yJabTaTbl MOTYT OBITh YUTEHBI
TIPU OIICHKE MOCEIAEMOCTH 3aHATUI
Tect 1) [IpaBUIBEHOCTD pEIICHHUIT; MakcuManbHOE KOJTHIECTBO OaIIOB

2) KoppeKTHOCTh OTBETOB 3a UTOTOBBIH TECT cocTaBisIeT 15
6aioB. TecTsl 0 OTAEILHBIM TEMAM
BXOJISIT B UTOTOBBIM TECT, KOTOPBIH
MIPOBOAUTCSI TIEPE UM BO BpEeMs
9K3aMEHa B 3aBHCUMOCTH OT (hOPMBI
€ro MPOBEJCHUS: OYHON WU
JIUCTaHIHOHHOM

3ananue 1)IIpaBUnbHOCTD PEIICHU; MaxkcumanbsHO 5 0ajoB 3a OHO
2)IIpaBunbHbIE OTBETHI Ha BOIIPOCHI IPU | 3aJaHUE

YCTHOM 3allIUTE 3aJaHUuN

PacueTtHoe 1)IIpaBUnbHOCTD PEIICHUI; Maxkcumainsro 10 6arioB 3a 0gHO
3aaHue 2)KagectBo oopmieHus oT4yeTa; 3ajaHue

3)[IpaBuiibHbIE OTBETHI HA BOIIPOCHI IPU

YCTHOM 3aIlIMTe 3aJaHUi

KonTponbHas 1) nIpaBUIIBHOCTE PEILICHHUS; MaxkcumanbHOE KOIMYECTBO 0OallioB
pabora 2) KOPPEKTHOCTH BBIBOJIOB 3a KOHTPOJIbHYIO padoty — 10.

3) 000CHOBAaHHOCTD PEILICHUIA MaxkcumalibHbIN 0aJi1 BBICTaBJISIETCS
€CJIM PAaBUJIBHO PELICHBI BCE 1IECTh
3a7a4, oopMIIEH OTUYET IO UTOramM
HX pCUICHUs, B OTYET BCTABJICHBI
CKPHIITHI

Bonyc Peructpanus na noprane Kaggle B kadectBe O0OHYyca paccMaTpuBaeTCs
perucrpanus Ha nopraie Kaggle
DK3aMeH 1)IToHOTa OTBETOB HA BOTPOCHI WU MaxkcumalibHOE KOJIM4eCTBO 0aslIoB -

NPaBUIILHOCTH OTBETOB Ha 30. B cayuae AuCTaHIIMOHHON

MPEIIOKEHHBIE TECTHI; (hopMbI ITpoBeIeHHS PK3aMEHA B

2)[IpaBribHOE pelIeHUE 3a/]aul, a TAKXKE | CyMMY OasioB BXOJST OaJlbL,

TIOJIHBIC U MPAaBUJIbHBIC OTBETHI Ha TMMOJIYYCHHEBIC B PE3YJIbTATC UTOIOBOI'O

BOIIPOCHI 110 3a7a4e TECTHUPOBAHUS

6. Metoanueckue ykazaHnus 1Jis1 00y4ar0MUXCs M0 OCBOCHUIO TUCHUTIUHBI

Paboueii mnpor paMMOﬁ AUCHUIINIMHBI NPCAYCMOTPCHBI CICAYIOIIUC BUABI AYAUTOPHBLIX

3aHATHUH: JICKITUU, IPAKTHICCKUE 3aHATHUS, KOHTPOJIbHBIE paboThl. Ha nexkumsix paccmMarpuBaroTCs
HauOosee CIOXKHBIM Marepuan JUCHUIUIMHBL. JIeKIHs COMPOBOXKIAETCS Mpe3eHTAIUsIMU,
KOMITBIOTEPHBIMH TEKCTaMH JICKIIMH, YTO TO3BOJISIET CTYACHTY CaMOCTOSITEIBHO paboTaTh HaT
MOBTOPEHUEM U 3aKpeIyIeHHEeM JIEKIIMOHHOTO MaTepuana. (s 3Toro CTyaeHTy JOMKHO OBITh
MIPEIOCTABIICHO MIPABO CAMOCTOSITEIHFHO pad0TaTh B KOMIIBIOTEPHBIX Kilaccax B ceTu HTepHeT.
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[IpakTudeckue 3aHATHSA MpeJHA3HAYEHbI JUIsI CaMOCTOSTENBHOW pabOThl CTYAEHTOB IO
pEIIEHNN KOHKPETHBIX 3ajad 3KOHOMETPHUKHU. Psi NpakTUUEeCKUX 3aHATUH HPOBOIUTCSA B
KOMIBIOTEPHBIX ~Kjaccax ¢ ucnoinb3oBaHueM Excel. Kaxpoe mnpakrtudeckoe 3aHATHE
COMPOBOXKJAAETCA JAOMAIIHMMU  3aJ@aHUSIMHM, BBIJABAEMBIMU  CTYJIEHTaM Il  pPELICHUS
BHEAyIUTOpHOE BpeMsl. J{J1s OKa3aHMs IOMOILH B PEILIEHUH 33134 UMEOTCS TEKCThI IPAKTHYECKHUX
3a/laHuil C YCIIOBUSIMH 33]1a4 ¥ BApUAHTaMU UX PEILICHUS.

C nenpro KOHTPOJIST CPOPMUPOBAHHOCTH KOMIIETEHIMH pa3paboTaH (OHJ KOHTPOJIbHBIX
3aganuii. Ero wucnosnp3oBaHME TO3BOJISIET peaiM30BaTh OaUIbHO-PEUTHHTOBYIO — OIICHKY,
omnpeeeHHY0 nmpruka3oMm oT 28 aBrycra 2014 r. Nel168 «O nmpumeHeHnH 0alIbHO-PEUTHHTOBOM
CUCTEMBI OLIEHKU 3HAHUH CTYIEHTOB.

JUIs TOATOTOBKM K €KErOIHOMY HWHTEPHET-TECTUpOBaHUIO e-Exam ocymecTsisercs
npeABapUTEIbHAs TPOBEPKAa 3HAHUHM CTYIEHTOB, a TaKXKe HX CaMOOOydeHHEe C IOMOIIbIO
CIEIMAJIBHBIX TPEHAKEPOB NopTana IHTepHeT-TeCTUPOBaHUS.

Jlnist akTUBU3alMK pabOThl CTYACHTOB BO BpeMsi KOHTAKTHOW paboThI ¢ mpernojaBaTesieM
OT/EIbHbIC 3aHATHS IPOBOAATCS B UHTEPAKTUBHON (popme. B 0CHOBHOM, HHTepakTHBHAs popma
3aHATUI O0ecreunBaeTCs MPH MPOBEACHUN 3aHATHI B KOMITBIOTEpPHOM Kjacce. MHTepakTuBHAs
dopma oOecrieunBaeTcsl Haau4ueM pa3pabOTaHHBIX (ailloM C  3agaHusAMH, HaJIU4YUEM
KOHTPOJIBHBIX BOIPOCOB, BO3MOXHOCTBIO JOCTyNla K CHUCTEME JUCTAHIIMOHHOIO OOy4eHus,
UCII0JIb30BaHUEM KaHaJIa teams, a TAKKE MECCEHIKEPOB.

lloo2omoska k nexyuu 3aKJII0YaeTCsl B CIAEAYIOLIEM:

—  BHUMATEJIbHO MIPOYUTANTE MaTeprall PeIbIIyILEH JTeKIIH;

—  Y3HaiiTe TeMy IPEICTOALICH JeKuH (10 TEMaTHYECKOMY IUIaHy, 10 HHPOpMaLuH
JIEKTOPA);

—  O3HAKOMBTECH C yUYEOHBIM MaTepHalioM 110 Y4EOHUKY U Y4eOHBIM I10COOUSM;

—  TIOCTapalTech YCHUTh MECTO U3y4aeMOU TEMBI B CBOCH MPOeCCUOHATBLHOM
IIOJTOTOBKE;

—  3aIUIIATE BO3MOXKHBIE BOIIPOCHI, KOTOPBIE BHI 3313 IUTE JIEKTOPY HA JIEKLUH.

lloo2omoska k ceMunapcKum 3aHAMusIM.

—  BHUMATEJIbHO MIPOUYMTANTE Marepuall JEKIU, OTHOCALIUXCSA K JaHHOMY
CEMHMHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C YUEOHBIM MaTEpUaJIOM MO YUeOHUKY U
y4eOHBIM TTOCOOUSIM;

—  BBINHIIUTE OCHOBHBIE TEPMHUHBI;

—  OTBEThTE Ha KOHTPOJIbHBIE BOMPOCHI [0 CEMUHAPCKUM 3aHATUSAM, TOTOBBTECH J1aTh
pa3BEpPHYTHIN OTBET HA KaXK/IbIid U3 BOIIPOCOB;

—  YACHUTE, Kakue y4eOHbIE 2JIEMEHThI OCTAIMCh JUIsl BAC HESICHBIMU U IOCTApaNTECh
HOJYYHUTh Ha HUX OTBET 3apaHee (10 CEMUHAPCKOTO 3aHATHI) BO BpeMs TEKYIINX
KOHCYJIBTAllU{ MTPENo1aBaTels;

—  TOTOBUTHCS MOXHO MHAMBHYaJIbHO, TApaMH UM B COCTAaBE MaJION TPYIIIIbI,
nociueHue ABIA0TCs 3G GEeKTUBHBIMU (popMamu paboTHI;

— pabouast mporpamma JUCHUIUIMHBI B YaCTH 1IeJIeH, IepeuHIo 3HaHUH, YMEHUH,
TEPMHUHOB U Y4EOHBIX BOIPOCOB MOXKET OBITH UCIOJIb30BAHA BaMU B Kau€CTBE
OpPUEHTHPA B OpraHU3aK 00yUEHHUSI.

Iloocomoska k konmponvHou pabome:

—  BHMMATEJIbHO IPOYMUTANTE MaTepua JIEKIUH, U MPAKTUYECKUX 3aHATHN, U3yUHTE
CKPHMIITHL, puBeieHHbIe B Moodle, a Takke B 3a/laHUSAX Ha MIPAKTUYECKUE 3aHATHUS;

— nonpoOyiTe penTh 3aJa4H, MOX0XKUE Ha 3a/1a4, KOTOpbIe OyIyT MPEUIOKeHbI Ha
KOHTPOJIBHYIO paboTy;

—  paboyas mporpamMma JUCIHUIUIMHBI MOXKET OBITh HCIIOJIb30BaHA MTPH MOJITOTOBKE K
KOHTPOJIbHOU paboTe.

lloo2omoska k sK3ameHny.
K sk3ameHy He0OXOAMMO TOTOBHUTCS LIEIE€HANPABIECHHO, PETYISPHO, CUCTEMATHUYECKH U C
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NEepBBIX JAHEW 0OyueHus Mo AaHHON aucuurUinHe. [ombITKM OCBOMTH AMCLUMILIMHY B TEPHOL
HK3aMEHAIMOHHOM CecCHM, KaK IMPaBUJIO, TMOKA3bIBAIOT HE CIUIIKOM YIOBJIETBOPHUTEIIbHbBIC
pe3ynbrarbl. B camoM Haudaje y4eOHOro Kypca IO3HAaKOMBTECh CO ClEAyloIleld ydeOHOo-
METOANYECKON JOKYMEHTALIUEH:

- MIPOrpPaMMON TUCIUTUIHHEI;

- MepeYHEeM 3HAHUH MU YMEHHM, KOTOPBIMHU CTYJICHT JIOJDKCH BIIAJICTh,
- TEMaTHYCCKUMH TJIAaHAMH JICKIIUH, CEMHUHAPCKUX 3aHATHIHA;

- KOHTPOJIbHBIMH MEPOIIPUATHIMH;

- y4eOHHUKOM, Y4COHBIMH ITOCOOUSMH IO AUCIUIUIMHE, & TAK)Ke

ANIEKTPOHHBIMU PECYPCaAMU;

- HepEeYHEM BOIPOCOB K 3K3aMEHY.

[Tocne 3toro y Bac JODKHO c(OpMHPOBATHCS YETKOE MpEACTaBIeHHE 00 o0beMe
XapakTepe 3HaHW U YMEHUH, KOTOPBIMH HaJI0 OyIeT OBJIAACTh IO AUCHUILTHHE. CHCTEMAaTHYECKOe
BBITIOJTHECHUEC yqe6H0i/’1 pa60TLI Ha JICKIHAX U CCMUHAPCKUX 3aHATHUAX ITO3BOJIUT YCIICHIHO OCBOUTH
JTUCIUATUTMHY W CO3/IaTh XOPOIIYIO 0a3y IUIsl Cladu SK3aMeHa.

7. YueOHas JuTepaTrypa U pecypchbl HHPOPMANNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"HHTepHer", BKJIIOYas NepedyeHb YUeOHO-MeTOAMYecKOro odecnedeHus 1Jisi

CaMOCTOSATEJIbHOMH PadoThl 00y4AOIIMXCS 110 JUCHHUIIMHE

7.1. OcHoBHAsI JIUTEpaTypa

1.

AdanacreB, Bnagumup HukonaeBud. AHaIN3 BPEMEHHBIX PSJIOB M TPOTHO3UPOBAHHE.
- CaparoB:Aii IIm Ap Memua. — 310 c. Tekcr : osnextponssii. - URL:
http://www.iprbookshop.ru/90196.html (mara o6pamenus: 12.11.2020). - Pexum
JOCTyMA: ISl aBTOPU3UP. TOJIB30BaTeNeit

Tlonmoktronoga 0.I'., Unemunckas C.A., Unroxuna U.b., JIyrosckoit A.M., JIncnukuna
H.B. u np. IIporno3upoBanue u miaHupoBaHue B dKOHOMHUKE. - MockBa:[Ipomereit —
544 c. Tekct : anekrponHsid. - URL: http://www.iprbookshop.ru/94511.html (mara
obpamenus: 01.10.2020). - Pexxum goctyna: ams aBTOPU3UP. MOIb30BaTeNeit
Mactunkuit C. O. (2020) Ananu3 BpeMEHHBIX pSAOB ¢ nomoumplo R. —
DneKkTpoHHas KHUTA, aapec Joctymna: https://ranalytics.github.io/tsa-with-r
MupkuH, bopuc I'puropseBuu. Beenenue B ananu3 ganasix — M.:FOpaiit, 2020 — 174
c. Texct : anexrponusiit // IbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450262
(mara obpamtenusi: 01.10.2020)

Mzxurapsin B. C., Apxunosa M. 1O., [lyoposa T. A., Muponkuna 0. H., Cupotun B.
[1. Ananu3 panHbix. — M.: FOpaiit, 2020 — 490 c. Texcr : anextponnsliii / DBC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/450166 (mara o6pamenus: 29.09.2020)

O'Hun, Katu. Data Science : MHcaiinepckass nHpopmanus Jisi HOBUYKOB. Brirouas
sa3plk R : [mep. ¢ anmi.] — CII6. Tlurep. — 368 c. Tekct: anekrponnsiii. - URL:
http://new.ibooks.ru/bookshelt/359209/reading (nara o6pamenus: 25.01.2021)
Xantunaman P. [k, Aranaconynoc /. IIporHo3upoBanue: MpUHIMIIBI U TIPAKTHUKA.
[DnexTponnsrit pecypc] —URL: https://otexts.com/fpp3/

Bce ncrounruku ocCHOBHOM JINTCPATypPhbl B3aUMO3aMCHACMBI.

7.2 lonosiHMTE/ILHAS JIUTEPATypa
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https://ranalytics.github.io/tsa-with-r

1. T'ycapoBa H.®D, Ananmu3 comnuainbHbIXx ceTeld. OCHOBHBIE TOHATHS M METPUKH. —
CII6.:YuuBepcuter UTMO, 2016 — 67 c.

1. XKepon, Openben. IlpuknagHoe wmammHHOe oOydeHue ¢ momorisio Scikit-Learn u
TensorFlow : Konmenmuu, HHCTPYMEHTBI U TEXHUKH TSI CO3/IaHUSI MHTEIUICKTYaIbHBIX CUCTEM :
MOJTHOI[BETHOE U3aHue : MepeBoJ ¢ aHmuiickoro - [IpM.:/lnanektuka. -684 c.

2. Jlann b. — MammnaHoe 00ydenue Ha R/ - CIIO. :ITutep. — 2020 — 464 c.

3. Principles of  Econometrics withR  [Onekrponnsiii  pecypc] —  URL:
https://bookdown.org/ccolonescu/RPoE4/

1. JIrok [I. Aranm3 cereii (rpadoB) B cpene R. PykoBoacTso nmonb3oBaresns- M.: JIMK Ilpecc,
2017-250c.

4. Makkunnu Y. Python u ananu3 nannsix. — M.: JIMK, 2015 — 482 c.

5. Hunscen Oiinuu. IlpakTudeckuil aHaau3 BPEMEHHBIX PSIOB: MPOrHO3UPOBAHUE CO
CTaTUCTUKOW 1 MamnHHOE oOyueHue. —M.: OO0 Jlnanektuka — 2021 — 544 c.

6. HaymoB Bnagumup HukomaeBuu. CpenctBa Ou3Hec- aHaIUTHKU: y4eO. nmocobue / B. H.
Haymos ; @enep. roc. 6romkeT. 00pa3oBar. yupexkaeHue Boicil. oOpazoBanus "Poc. akaz. Hap. X03-
Ba ¥ roc. ciryx0sb! ipu [Ipesuaenre Poc. @enepanun", Ces.-3arm. us-T ymp. - CI16. : C3UY - dun.
PAHXuI'C, 2016. - 107 c.

7. HaymoB B.H. AHanu3 naHHBIX W MalIMHHOE OOyY€HHE: METOABI U MHCTPYMEHTAJIbHbIC
cpenctBa. denep. roc. 6romKeT. 00pa3oBart. yupexkAeHue BbICII. 00pa3oBanus "Poc. akas. Hap. X03-
Ba ¥ roc. ciryx0sI ipu [Ipesuaenre Poc. @enepanun", Ces.-3arm. ua-T ymp. - CI16. : C3UY - du.
PAHXul'C, 2020. - 260 c.

8. llomre ®@. I'mybokoe obyuenue Ha Python. — CII6.: TTurep. 2018. -400 c.

9. lllonne ®. I'mybokoe obyuenue Ha R. — CII06.: ITurep. 2018. -400 c.

7.3. Y4eOHO-MeTOANYECKOE 00ecniedeHHe CAMOCTOATEIbLHOH padoThl.

1. Tlonoxenue 06 opraHU3aIlMU CAMOCTOATEIHHON PabOTHI CTYACHTOB (hefepaabHOTO
rOCyAapCTBEHHOTO OIODKETHOTO 00pa30BaTeIbHOIO YUPEXKACHUS BBICIIEIO 00pa3oBaHUs
«Poccuiickas akageMusi HapOAHOTO XO3AKWCTBA W TOCYIapCTBEHHOU ciayxObl mpu [lpesunente
Poccuiickoit @enepanun» (B pen. npukaza PAHXul'C ot 11.05.2016 . Ne 01-2211);

2. Tlonmoxenune o KypcoBoii paboTe (NMPOEKTE) BBHINOIHAEMOW CTyIEHTaMHu
deneparbHOTO TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTeIbHOTO YUYPEKIICHUS BBICIIETO
oOpa3oBanus «Poccuiickas akajeMusi HapOIHOTO XO3sIHCTBa M TOCYJapCTBEHHOHN CIyXObl MpHU
[Ipesunente Poccuiickoit @enepanun» (B pen. npukaza PAHXul'C ot 11.05.2016 . Ne 01-2211)

7.4. HopmaTuBHbIe IPaBOBbIe JOKYMEHTBI.
He ucnons3yrores

7.5. UuTepHeT-pecypcehl.

C31Y pacnonaraer AOCTYIOM uepe3 calWT HaydyHoil OumOimorexku http://nwapa.spb.ru/
K CJICAYIONIMM TOATMCHBIM 3JIEKTPOHHBIM pecypcam:

Pycckosi3bIuHBIE pecypCehl
DNEeKTPOHHBIE YUeOHUKHU dIIEKTPOHHO - OnbnaroTeuHoit cuctemsl (ObC) «Aibyke»

ONEeKTpOHHBIE Y4EeOHUKHU 3IEKTPOHHO — Oubanoteunoit cuctemsl (ObC) «Jlanb»
PexomenayeTcs NCronb30BaTh CIEAYIOIIMIT HHTEPHET-PECYPCHI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

7.6. UHBIEe HCTOYHHKH.
He ucnonp3yrorcs.

8.MarepunanbHo-TexHHYecKass 0a3a, MHGOPMALMOHHBIC TEXHOJOIHMH, NPOrPaMMHOE
olecrieyeHre 1 HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Kypc BkitouaeT ucnosib3zoBanue nporpammuoro odecneuenusi Microsoft Excel, Microsoft
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https://bookdown.org/ccolonescu/RPoE4/
http://nwapa.spb.ru/
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

Word, Microsoft Power Point g1 TOArOTOBKM TEKCTOBOTO M TaOMWYHOTO Marepuaa,
rpadpuueckux wurtocTpanuii. IIpy mpoBeneHHM 3aHATUNH HCHONB3YIOTCS CpeAcTBa OHM3HEC-
AQHAJIUTUKH.

MeTtoapl OOy4eHHUs C HCIOJb30BaHUEM HH()OPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPHOE
TECTUPOBAHUE, IEMOHCTPAIUS MYIbTUMEAUIHBIX MAaTEPUATIOB).

WNHTepHeT-CEepBUCHL U AIIEKTPOHHBIE PECYPChI (IIOUCKOBBIE CUCTEMBI, JJIEKTPOHHAs 10YTa,
npodeccuoHalIbHbIE TeMaTHYeCKHe 4YaTbl U (OPYMBI, CUCTEMBI aylu0 U BHUJICO KOH(EPEHLUH,
OHJIAWH OJHIMKJIONEANH, CIPABOYHUKH, OWOIMOTEKH, OJJIEKTPOHHBIC Y4eOHbIE W y4eOHO-
METOANYECKHE MaTepuasbl).

JUis opranu3anyy JUCTaHIIMOHHOTO 00yUeHHsI ucnoib3yercs cucremMa Moodle.
No /i HanmeHnoBaHue
1. KOMHL}OTepHI)Ie KJIaCChl C NIEPCOHAJIbHBIMU 3BM, 06T)e,Z[I/IHeHHI)IMI/I B JIOKQJIbHBIC CCTH C BBIXOJOM B
WurepHer
IMaket Excel -2013, 2016, professional plus

Amnanurnueckas mardpopma Qlik View, MS BI

Cucrema 6usHec-aHamuTuku Deductor Academic

Nl Il el B

Cpenctpa unTeIeKTyansHoro ananmsa SQ Lserver. Hanctpoiika Analysis services, data mining ad-
insfor Office.
SPSS

6
7. 3wk R, Python, Anaconda navigator, Rstudio
8

MynsTHMEIUIHHBIC CPEICTBA B KAKIOM KOMITBIOTEPHOM KJIACCE U B JICKLIMOHHOH ayTUTOPUH
9. bpaysep, ceTeBble KOMMYHHKAIIMOHHbIE CPEACTBA VISl BEIxoaa B MHTepHeT
10. | Cuctema nucTaHIHOHHOTO 00y4eHus Moodle
11. | O6naunsre Texaonoruu Google Collab, Loginom

Kommbrorepubie kmaccel u3 pacuera 1 IIOBM g ogHoro oOywaemoro. Kaxaomy
06yqa101ueMyc;I JOJDKHa OBITh IpeaoCcTaBJI€HA BO3BMOXHOCTD JOCTYIIA K CECTAM THUIIA I/IHTepHeT B
teueHue He meHee 20% BpeMeHH, OTBEJICHHOTO Ha CAMOCTOSITEJIBHYIO ITOATOTOBKY.

42



